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STUDY OF THE EFFECT OF THE ELASTIC TISSUE OF 
HIDE ON THE PHYSICAL PROPERTIES OF LEATHER* 


Conrap L. OrnEs AND Wititiam T. Roppy 


Tanners’ Council Laboratory 


University of Cincinnati 
and 


Epwarp F. MELLON 


Eastern Regional Research Laboratory** 


Philadelphia 18, Pennsylvania 


ABSTRACT 


This paper is a report of the results of over two years of laboratory 
and plant work in developing a method for removing elastic tissue 
from cowhide under controlled conditions and in studying the effects 
of such removal on the physical properties of the leather produced. 
The evidence is conclusive that removal of elastic tissue from cow- 
hides by means of Viokase enzyme causes the leather produced from 
such stock to have softer temper, coarser break, and more drawn 
grain than the corresponding control leather. Physical tests indi- 
cate that the removal of elastic tissue from cowhide stock caused 
the leather produced from such stock to have higher tensile strength 
and higher stitch tear strength as well as a more flexible grain. 


— 


INTRODUCTION 


Much of the present knowledge about elastic tissue has been summarized 
by Highberger (1), who states that elastic tissue appears in most connective 
tissues of the body, is vellow in color in the native condition, and is found 
in close association with collagen. Small quantities of elastic tissue are 
present in the skin, mostly in the grain and the flesh layer, where the tissuc 
exhibits a characteristic branching form, and in the arterial system. Elastic 


zed by the Research and Marketing Act of 1946, 1 tract is | ervised by the | 
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tissue 1s extremely resistant to water and can be boiled with no apparent 
effect. It is much more resistant than collagen to acids, alkalies, and some 
enzymes. 

In determining the properties of elastic tissue, most of the work has been 
done on elastin-rich material such as the neck ligaments of cattle and large 
arteries. It is comparatively easy to purify the elastic tissue in these ma- 
terials by extracting everything else, leaving the purified elastic tissue as a 
residue. Interest in removal of elastic tissue in skin without damage to the 
associated collagen probably received its greatest impetus from the work 
of Roddy and O'Flaherty (2) who showed that the elastic tissue in calfskin 
is not appreciably affected by any of the pre-tanning operations but becomes 
hard and brittle after tanning and drying. 

Following this work, Pleass (3) concluded from a microscopic study of 
hnished glove leather that, although elastic tissue is present in a broken-down 
state, it has no correlation with the degree of run of glove leather. White and 
Caughley (4) concluded that elastic tissue fbers do not perform an important 
part in the tightness of grain during the wet process but may play an im- 
portant role in the tightness of dry leather. The present work is the first 
attempt to correlate the physical properties of finished leather with the re- 
moval of definite amounts of elastic tissue. 

In work done at the Eastern Utilization Research Laboratory of the 
Department of Agriculture, Hoover et. al (5) have been able to isolate the 
grain layer of bovine skin and have found it to have properties very close to 
those of elastic tissue Mellon and Korn (6) at the same laboratory demon- 
strated by means of horizontal sectioning and chemical fractionation that 
this condensed grain membrane was the result of the collapse of the 3-dimen- 
sional network of elastic tissue fibers as usually seen in the microscopic ex- 
amination of stained cross sections of skin. The problem at hand then be- 
comes one of measuring by chemical or physical means any changes in the 
amount of the elastic tissue and relating such changes to the physical proper- 
ties of the leather produced from such modihed skins. 

\lmost forty vears ago Wilson (7) advance d the idea that the chief function 
of the enzyme in the bate was the removal of elastic tissue. He and 
co-workers were able to demonstrate by means of cross sections of calfskins 
before and after bating that the removal of elastic tissue was a function of 
concentration of enzyme and time. However, Hollander (8) showed by his- 
tological study of bated skins that the elastin fibers are not completely re- 
moved by bating action. More recently the dissolution of elastic tissue by 
the enzyme elastase has been studied by Balo and Banga (9) and by Hall 


and Gardiner (10). They used elastic tissue which they prepared from aorta 
and ox ligamentum nuchae. They found that elastic tissue from these sources 


could be dissolved by elastase derived from pancreatic extract. More than 


70 per cent of then elastic tissue preparations was dissolved. Hoover, et 
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al. (5) found that the grain membrane which they identihed as elastic tissue 
could be dissolved by trypsin. In the present work the elastic tissue was re- 
moved from skin and hide by use of a pancreatic product.* The elastase 
activity of this product, when measured by the formol titration method of 
Cordon et al. (11) at a concentration of 167 mg. of enzyme per 100 ml. of 
solution at pH 8.5, was 7.64 meq. of nitrogen liberated per gram of enzyme. 
[he protease (PV) activity measured by the Gross-Fuld method (12) was 
81,500 PV units per gram of enzyme at pH 7.0. 


EXPERIMENTAL PROCEDURI 
General Considerations 


Limed hide, ready for bating, contains essentially water, lime, lipids, 
collagen, hair-root debris, some globular protein, and elastic tissue. ‘The 
development of a method of measuring the amount of elastic tissue in lmed 
hide then involves purifying the relatively inert elastic tissue by removing 
the associated components. Only the hair-root debris offers any serious 
difficulty in the process of purification, since the other components are soluble 
in water, acid, and fat solvent. Tancous (13) has shown that the elastic 
tissue-keratin residue amounts to only 2.4 per cent of the total protein on a 
nitrogen basis in pickled calfskin. The nitrogen basis was also used by 
Hoover, et al. (5) in determining the amount of the grain membrane pre- 
viously cited, which also contained hair-root debris. Stubbings (14) also 
used the nitrogen basis in his calculations in his attempt to separate the elastic 
tissue and hair-root fractions by means of treatment with sodium sulfide 

Since the interest of the present investigation is in the measurement of 
the loss of elastic tissue from the hide, the presence of hair-root debris in the 
purified residue becomes unimportant if its distribution in the hide undet 
test can be shown to be uniform. Such considerations led to the use of the 
dry weight of the purified elastic tissue-keratin residue, expressed as a per 
cent of the dry weight of the limed or bated hide, as a basis for calculating the 


loss of elastic tissue due to enzymatic action. 


Purification of Elastic Tissue-Keratin Residue 


The use of the autoclave (6) enables one to dissolve the collagen from the 
limed hide in a reasonable length of time without affecting the elastic tissue 
Time-rate studies using the hydroxyproline assay to determine when all of 


the collagen had been removed from the residue were used to establish the 


minimum time required. The resulting grain membrane in a solution of 
‘The product, called Viokase, w mmercial preparat ana 
been activated, desiccated al fetatted Th ! 1 tw ! tured by the ( 
Monticello, Illinois. The mention of trade names or nies does not constit 


e Department of Agriculture over other prod 
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gelatin was then filtered while hot and washed free of soluble proteins and 
lime by alternate washes with hot water and hot dilute acid. Lipids were 


then removed by extracting with acetone. The detailed method is as follows: 


”r 


1. Press representative squares of limed hide or skin, approximately 11% 
in size, individually in a Carver press at 10,000 pounds ram pressure to re- 


move most of the water. 


) 


be Dry the squares 1n a vacuum oven at 2 


22’’ of mercury and at 80° C. 
overnight to furnish a dry-weight basis. 


3. Add sufficient distilled water to make a 2-3 per cent gelatin solution 
assuming all of the dry weight is collagen. Autoclave at 15 pounds pressure 


for four hours. 


t. Filter while hot through tared, coarse-fritted glass crucibles and wash 
free from lime and soluble proteins using alternate washes of hot water and 
hot O.SN HCl. Finally wash free of acid with hot water. Suction may be 


used but in some cases May Cause the hlter to clog. 


Place the crucibles in Soxhlet apparatus, and extract with acetone for 
four hours 


6. Air-dry to remove acetone, and finally dry in a desiccator to constant 


weight. An overnight period is satisfactory. 


Laboratory Tests to Remove Elastic Tissue 


\ side of heavy cowhide was obtained from a tanner of side upper leather. 
This side had gone through the regular soaking and beamhouse operations 
including unhairing and fleshing. It was received in a wet condition, 
wrappe dina plastic bag. The side was large enough to permit marking the 
pattern of specimens shown in Figure 1. After numerous preliminary tests 


the following proce dure was used on the test specimens: 
1. Place 10 specimens in a jar with water volume equal to 3 to 1. 


Surface delime with 0.75 per cent HCI for '5 hour at 75° - 77° F. The 


end pH of the liquid should be neutral to methyl orange. 


3. Add 2.25 per cent boric acid, and run for one hour. 
t. Let stand overnight to delime completely. 


5. Start heating, and add 1.5 per cent borax. Run for 14 hour. The pH 
should be 8.5 to 9.0 and the temperature 90° F. 


6. Add pancreatic product, and treat for the required time at 90° F. 
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7. Remove the specimens, blot on towels, wrap in groups of ten, and 
store in the freezer until needed. Then proceed as previously described undet 
purification of elastic tissue-keratin residue. 
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Pilot-Plant Test for Removal of Elastic Tissue 


In the pilot-plant test 60 matched sides were used. Thirty sides (even 
lefts and odd rights) were selected from the 60 matched sides for three elastic 


tissue removal experiments as follows: 


Lot A-7 0.05 per cent pancreatic product, 10 sides. 
Lot A-8 0.10 per cent pancreatic product, 10 sides. 


Lot A-9 0.20 per cent pancreatic product, 10 sides. 
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The 30 sides which matched the above 30 experimental sides were used as 
controls. Three pairs of matched sides were used to compare regular pro- 


duction wash and bate procedure with special deliming procedure used on 
all of the above 60 sides. 


Treatment of lot A-7—-Even left and odd right sides numbered 1-10 weighing 


250 pounds were treated as follows 


J 


1. Floated and washed 5 minutes at 75° F. 


i Draine d. 


3. Floated at 300 per cent 90 gals.) at 75° F. 


$+. Added 0.75 per cent (1 pound, 14 0z.) HCl in 3 gals. water at 75° F. 
and ran 30 minutes at pH of liquor 6.0 to 6.5. (This procedure was 


used to clear the grain surface of stains. 


5. Added 2.25 per cent (5 pound, 10 oz.) boric acid and ran one hour. 
pH of liquor 


( Rested overnight to delime. pH ot liquor S.0. 


Removed stock and heated liquor with live steam to 97° F., turned 
the drum and added stock, turned the drum again, at 93° F. 1.25 per 
cent borax was added with stock. pH of liquor 8.5 to 9.0. 


S. Added 0.05 per cent pancreatic product (2 0z.).. Ran 2 hours. pH of 
liquor 8.5 to 9.0. 


Drained and floated and washed 10 minutes at 75° F. 


10. ‘Transferred to production drum with controls for pickle and chrome 
tan. 


Treatment of 1-\ -E ven left and odd right sides numbered 11-20 weighing 
248 pounds were run the same as Lot A-7 exce pt for the use of 0.10 per cent 
pancreatic product in step No ‘ 


Treatment of lot 4-9 Even left and odd right sides numbered 21-30 weighing 
250 pounds were run the same as Lot A-7 except for the use of 0.20 per cent 
pancreatic product In step No. 8 and a run of + hours instead of 2 hours. Note: 
Chree lefts, numbers 31, 32, and 33, were bated, pickled, and chrome-tanned 


with regulat production and put with experimental and control sides for 


SUC ceeding operations 


Treatment of controls t ts A-7, A-8, 4-9 Odd lefts and even right sides 
numbered 1-30 and right sides 31-33 weighing 847 pounds were handled the 


same as Test Lots A-7, A-8, and A-9 up to step No. 8. At step No. 8 they 
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were bated with 0.75 per cent Oropon FS and run 45 minutes at 92° F. 
Steps 9 and 10 were the same as the treatments for test lots A-7, A-8, and 


A-9. 


The experimental and control sides were then pickled and chrome-tanned 
using the regular production procedure. When the chrome had completely) 
penetrated the stock, the chrome was set with sodium bicarbonate at pH 
3.40 using 0.7 per cent sodium bicarbonate instead of the regular 0.5 per cent 
because less acid was neutralized by the completely delimed stock. ‘The 
shrinkage temperature of the stock was 212° F. after the chrome was set. 


The stock was fatliquored and finished as a brown pigmented finished leather. 


In the crusted state and as finished leather the stock was examined by 
experienced sorters for evaluation of the stock. The finished leather was 
shipped to the laboratory where analyses and physical tests were conducted 
to determine what influence the removal of the elastic tissue had on the 
finished leather. The results obtained and a discussion of the results are 
given in the following section. 


RESULTS AND DISCUSSION 


In Table I the results of the laboratory tests for removing elastic tissue 
from cowhide are given. ‘The elastic tissue-keratin residue was reduced 
sufficiently in each case to indicate that plant tests should produce leather 
with variable amounts of elastic tissue. The thickness of the stock was found 


to have an appreciable effect on the efficiency of removal. 


Three sets of ten sides each, representing the three levels of pancreatic 
product concentration, were compared with their alternate sides as controls. 
In the physical tests the differences between pairs were used to interpret the 
significance of the effects of the enzyme. In some cases only the average 
values are given in the tables in order to reduce the voluminous data. Aver 
ages were then compared on the basis of between- and within-skin variances 


The usual ‘‘?’”’ test data are also available for comparison of any two groups 


Table Il shows the per cent decrease in elastic tissue for each side It is 
obvious that much greater efficiency of removal of elastic tissue was produced 
in the plant test compared with the previous laboratory work. This may be 
attributed to the greater “mill” action obtained in the plant which literally 
pumped the reacting solution through the hides. In any case there is no 
doubt that most of the elastic tissue has been removed from the test sides 
This was also verihed by a study of stained cross sections. At the .05 per 
cent level of pancreatic product in the plant runs, this concentration removed 
64 per cent of the elastic tissue from the cowhide over that obtained with 


the regular bating procedure. 
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rABLE | 


PER CENT ELASTIC TISSUE RESIDUE REMAINING IN MATURE 
COWHIDE AFTER TREATMENT WITH A PANCREATIC PRODUCT 


I ( P i Product 

0 0.03; 0.10% 0.20% 

il k tr » hour ? hours 4 hours 

N 1 No. 2 No. 3 

\ 1.31 0.90 0.66 0.31 

B » 160 1.99 0.08 0.61 

| 0.98 0.92 0.49 0.29 

(; 1.24 1.43 0.89 0.31 

iI 1.28 i Y 0.63 0.23 

| 1 5 ae 0.97 0.59 

| 1.0 0.8 0.69 0.350 

| 19) 1.270 0.608 0.45 

\] 0.9 oO SO 0.69 0.24 

\ 1.24 1.06 0.72 0.38 

() 1 24 0 91 0.46 0.30 

|’ 44 1_08 0.82 O38 

| 1¢ 1.50 0.70 0.37 

S ”) 5 0.88 0.40 

] 1.16 1 .@2 0.76 0.33 

| 120 1 39 1.01 0.48 

\W\ (99 0) 9? 0.44 0.34 

= 1.2? 1.03 0.90 0.39 

() SS 0 66 0.41 0.18 

J 1.98 0.9 0.9] 0.28 

\ we | 1.14 0.72 0.36 

dl 

1 t (34 0.40 0 18 0.11 
1 ent cle ‘ ‘ 

esiduc 13.0 15.0 42.7 


Tables II] and IV show the results of the laboratory evaluation of crust 
and finished side leather. Methods (15) have been developed at this labora- 
tory for the measurement of such practical values as temper, mellowness, and 
break. These laboratory measurements have been reported to correlate with 
plant evaluations of the same properties. No significant effect of enzyme 
action on temper 1s shown in any of the two tables, although the re isa trend 
toward more firmness for control leathers. The measurement for mellowness 
shows inconsistency of signihcance but in no case shows more than 4 per cent 
diffe rence be tween averages and would the retore indicate no practical effect 


ot pancreathe product treatment In the measurement of bre ak, which shows 
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TABLE I 


PIER CENT DECREASE IN ELASTIC TISSUE RESIDUE 
ARTER TREATMENT WITH A PANCREATIC PRODUCT 


Side Leather Stock 





Low Leve Medium Leve High Level 
Side N« 0.05 Side N 0.10 Side N 0.20 
? hours > hour | I 
l (4.1 11 15.2 1 oe 
2 20.6 12 $2.6 2 Ss.5 
5 62.7 13 iso »3 19.1 
} ta.1 14 7.3 4 83.6 
5 70.1 15 77.3 5 S96 
6 58 .9 16 86.8 6 80.1 
7 13.4 17 76.4 7 84.0 
8 69 .2 18 90.1 28 76.3 
9 74.6 19 86 0 29 R33 
10 82.5 20 80.1 30 77.8 
Average 63.7 82.1 82.1 
350 
» 
300 }- 
r 
y | 
| 4 
™ 250 
z 
z 
5 
z 
= 200+ 
Z 
z 
e inished Side 
& Leather 
Low Leve f Enzyme 
150} 
Mediun 
digh 
ntr No Fnzyme 
; rT 0 5 i 
PRESSURE IN “/ina 


FIGURE 2 \verage Mullen stress-strain value 
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TABLE III 
LABORATORY EVALUATION OF EFFECT OF ELASTIN REMOVAI 
ON THE PHYSICAL PROPERTIES OF LEATHER 
Crust Side Leather 
lverage values 
Low Leve Medium Leve t High Level of 
I Pr a reatic Pr Pancreatic Prod 
Oo 0.10 0.20 
( I ( trol Test ( trol 
” | ( 
Compressomet 39 Hoo 46? 38.0 11.9 13.8 
\/ ; 
Llarcine (sa : .¢ S08 S008 S28 SO.5 79 3 
Hlopte Machine 1.5 0 19.4 19 4 19'.5° 3.0 
Ib 116 101; SS4 S77 997 964 
Ire ire 
(srain Cra 50 $24 392 346 49) 332 
Ver Lie c om 
OOO 186 180 156 184 146 153 
Extension at 
O00 Ib Pre ‘ 
001 89 S4 60 Q7 254 272 
i , t l 
Kull Thickne 
1} 66 3141 TSR 307 3473 2650 
Per C¢ | ‘ 
Break 32.8 37 0 9 5 6.4 31.6 30.3 
|? Is Pull 
‘ ( ch Q 1 + 4 6.3 OOS 82.8 76.1 
(3 i (nl 
| O40 S05 O4G 543 ING? 712 
Per Ce | ‘ 
Bre Oo ¢ is_0 1 4 19.1 2S 19 8 
IP ds Pull 
( ke 1 14.9 tS 15.9 13.7 160.8 
) / 
(or 1 Onl 
y ; 5 R68 300) 094 636 2462 
Cs | ‘ 
Break 38 9 ) 3 & 30.4 34.4 39 4 
| ds Pull 
t Cvele 56.2 19 9 40.2 | 50 .6* $3.1 
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TABLE IV 


LABORATORY EVALUATION OF EFFECT OF ELASTIN RI 
ON THE PHYSICAL PROPERTIES OF LEATHER 


Finished Side Leather 


fverave value 
Low I Me I H 
P I P r P I 
0.05 0.10 

I ( I ( I 
Temper Values 
( ompressometer yO Ss 7 .O Ss 0 1) 
Vellowness 
Hardness Gauge 8.3 16.3 tia e.4 S34 
Break 
Hopton Machine 56.0 588 53.1 56.2 51 


Stitch Tear 

Lbs./in 1232 1114 1062 QS 110 
Vullen Tests 

Pressure it 

Grain Crack 52? 167 155 25 54 
Permanent Set 

in .001” 165 108 160 175 14 
Extension at 

200 Ibs. Pressure 


MOVAI 


in. .OO1” 407 316 315 399 7 


Tensile Te sf 
Full Thickness 
Lbs./in.? 327% 3181 »Q28* 614 33 


Per Cent Extension 


at Break +7 1 16.5 14 4 $4.8 i) 

Pounds Pull at 

Ist Cycle 57.7 56.8 55.2 19 8 62 

Tensile Tests 

Grain Only 

Lbs./in.? 1929 1962 166 1954 07 

Per Cent Extension 

at Break 33.2 30.6 2 27.6 0) 

Pounds Pull at 

Ist Cycle '3.5 a 16.9 18.4 16 

Tensile Test 

Corium Only 

Lbs./in.? 821 S95 040 1860 IR 

Per Cent Extensio 

at Break 13.0 185 19 6 17 35 

Pounds Pull at 

Ist Cycle 38.7 33.6 30.6 6.3 35 
*I ndic ites St t t ik 
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the average width of the wrinkles produced by flexing, finer break is indicated 
by lower values. Here again the results are inconsistent for crust side leather 
but show a tendency for finer break for the test leathers of finished side leather. 
lhe average stitch tear strength of pancreatic product treated side leather is 
consistently higher than that of the controls but not always at a signifcant 
le vel. 

Stress-strain studies were made of all the leathers in two different ways, and 
the results are shown in Tables II] and IV, as well as in Figures 2, 3, and 4. 
he Mullen Tester was used in one study to obtain the vertical extension of 
the leather sample while it was held between the clamps and hydraulic pres- 
sure was applied to the flesh side. The vertical extensions at 50 pounds, 100 
pounds, 150 pounds, and 200 pounds pressure were noted as shown in Figure 

[he pressure was then released, and the extension remaining after one 
minute of rest was recorded as the permanent set. Pressure was then applied 
again to determine the pressure required to crack the grain. As shown in 
Figure 2 no appreciable effect of enzyme treatment and no consistency was 
shown for any of the leathers. It 1s interesting to note that none of the curves 
cross. The pressure at grain crack as shown in the tables is consistently higher 
for test leathers. The permanent set in most cases is lower for pancreatic 
product-treated cowhide leathers. ‘The extension at 200 pounds pressure 
is generally less for the pancreatic product-treated cowhide leathers although 
not always to a signincant degree 

lhe Instron machine was used to study the stress-strain characteristics of 
dumbbell samples of !5’’ width. Two cycles were used. In the first cycle 
the jaws pulled the sample at the rate of 10’’ per minute to extend it 25 per 
cent, and then it was returned to the starting position. \fter one minute of 
rest the sample was broken on the second cycle using the same jaw speed. 
The force being exerted on the specimen at all times was recorded auto- 
matically on the chart of the machine, and the stress-strain values shown in 
lables II] and IV and Figures 3 and 4 were obtained from these data. Since 
most of the elastic tissue of hide is concentrated in the grain, it was considered 
advisable to study the stress-strain characteristic of the grain and corium 
separately in addition to the study made of the full thickness. 

If we consider the low, medium and high levels of pancreatic product treat- 
ment in Figure 3, curves of all three of the full-thickness enzyme-treated 
leather groups show that more force is required to extend leather from which 
the elastic tissue has been removed. This agrees also with the results of the 
Mullen test. The tensile strength of all the full-thickness leathers is con- 
sistently higher for the test leathers than for the controls, although not al- 
ways at significant levels, as shown in Tables II] and IV. This is also true 
for the grain and corium splits of the crust leather but not consistently so for 
the finished leathers. No consistency is shown for the per cent extension at 
break for any of the full-thickness leathers, but the grain split values indicate 
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that elastic tissue removal permits greater extension before breaking. Pounds 
pull at 25 per cent extension at the end of the first cycle shows that full-thick- 
ness side leathers and their corium splits require more force to stretch for the 
test leathers than for the controls but that the opposite is true for the grain 


splits. This same effect is shown in Figure + for finished side leather. 
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complete deliming as used for all the test and control sides as compared with 
the regular bating procedure. Values for these sides were not used in any of 
the interpretations which follow. Rank analysis of differences between pairs 


over the whole population was used to determine significance. 


\s shown in Table V the plant sorters decided that temper was better 
hrmer) for control sides in the crust after staking, after buffing, and for the 
hnished leather. Laboratory measurement of temper as shown in Tables 
Ill and IV showed this same tendency but not at significant levels. It is 
possible that had we had the complete side distribution as used for previous 


correlation studies we might have agreed more exactly. 


In Table VI the results show that break was better for the control sides 
than for the test sides. Laboratory measurement of break as shown in Tables 


[Il and IV tended to show the opposite although not usually at significant 


levels. 


Plant evaluation of selection 1s concerned mostly with natural defects but 
may be influenced by veins, fat wrinkles, ribbiness, rough grain, etc., which 
may have been affected by removal of elastic tissue. A significant difference 
in the results shown in Table VII is found only for the crust leather after 
staking. In this leather the control sides gave a better selection than the test 
sides, but for the other two groups the opposite was true, although not at 
significant levels. 


In Table VIII the two sorters used different ways to express the degree of 
drawn grain, but in both cases it 1s obvious that the control sides had less 
drawn grain than the test sides. This may reflect the extra drumming which 
the test sides received during pancreatic product treatment. Only a few sides 
were noted (with the letter V) as having prominent veins, but these were all 
among the test sides. 


TABLE X 


ANALYSIS OF FINISHED LEATHERS 


Side Leather 





Control Pancreatic Product Level 

Regular ot 

Spe l Low Medium Hig! 
\oisture 13.07 13.44 13.16 13.21 
Chloroform Extract (MFB 3 89 3.93 383 $1.07 
Hide Substance MEB 8100 80.19 78 95 78 48 
Potal Ash MEB $69 +. 86 1.73 £75 
Chrome Oxide MEB $.10 +.14 4.04 4.04 
pH 3 40 3.40 3.43 3.44 


620 FFFECT OF HIDE ELASTIC TISSUE 


The area of all the sides was measured, and the results are shown in Table 
IX. No significant difference was shown between the test and the control 
sides. The assumption was made that the two sides in each pair had the 


same area before pancreatic product treatment 


Results of the chemical analysis of the leathers produced in the plant tests 
are shown in Table X._ It is noted that there is little difference in chemical 
composition of the regular production side leather in comparison with the 
chemical composition of the side leathers which were prepared from low, 


medium, and high pancreatic product treatments 


CONCLUSIONS 


Che removal of elastin from hides under the specific conditions used affected 


the properties of the leather produc ed. 


1. The evidence from plant grading shows that treatment with the specia 
pancreatic product reduces the temper of side leather, although this is not 


borne out by laboratory testing of a single position in each side 


Zz Plant gradings of side leather agree that treatment with the special 


pancreatic product produces a coarser break than does regular bating prac- 


tice. 


3. Plant gradings of side leather agree that treatment with the special pan- 


creatic product produces more drawn grain than does regular bating practice. 


4. Physical tests indicate that treatment with the spe cial pancreatic pro- 
duct has improved hber strength of side leather as shown by stitch tear, 


tensile strength, and increased force required to stretch the leathet 


5. Physical tests indicate that treatment with the special pancreaty 
product has improved the grain properties of side leather as shown by higher 
Mullen pressure at grain crack and by less force required to stretch the grain 


than for either the corium split or the full thickness of the leather 
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STRATIGRAPHIC DISTRIBUTION OF CARBO- 
HYDRATE, HEXOSAMINE, AND HYDROXY- 
PROLINE IN CATTLEHIDES* 


Epwarp F. MELLon, SAMUEL J. VioLa, AND J. NAGHsKI 


Eastern Regional Research Laboratoryt 
Philadelphia Id, Pen ns l ania 


ABSTRACT 


A precision slicing technique was employed to cut consecutive 
slices of equal thickness parallel to the grain surface of cattlehides 
Quantitative determinations of carbohydrate, hexosamine, and hy- 
droxyproline were made on the slices. The actual weight of all 
three components was lower in the grain slices than in the corium 
However, when calculated on a dry-weight or nitrogen-content basis, 
the carbohydrate and hexosamine appear more concentrated in the 
grain region. Hydroxyproline follows the distribution of dry weight 
and nitrogen content more closely but indicates that a large part of 
the nitrogen content of the grain is not due to collagen. A steerhide 


and a cowhide were studied. 


oat SE ere 
INTRODUCTION 


The stratigraphic study of the chemical composition of cattlehides makes 
possible the quantitative measurement of variations in concentration of 
constituents through the thickness of a hide. ‘Therefore, it is possible to 
amplify the qualitative or semiquantitative observations obtained by his- 
tological studies and extend studies to reactions not possible by histological 
techniques. Roddy (1) recently reviewed the known structure of animal 
hides which was obtained chiefly through histological studies. Compara- 
tively few stratigraphic studies have been made, but they have added con- 
siderably to the knowledge of the structure and reactivity of animal hides 

Stubbings and Theis (2) demonstrated through a stratigraphic study of 


swelling phenomena that the grain protein was less dense than the corium 


Presented in part at the 56t ial meeting of the ALCA, I P New Yor June 21, 1960 
ind at the Delaware Valley Reg 1 Meetir f American Che lS 
1960 

tEastern Utilization Resear ind Dev pment Dis \gr t R I Ser { 
ment of Agricult 
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protein and this variation in density resulted in differences in swelling unde 
various conditions. A similar difference in apparent density between the grain 
and the center of the corium was obtained by Mellon et al. (3) in. strati- 
graphic studies of the distribution of dry matter and nitrogen in a steerhide. 
hese studies indicated that the center of the corium was almost twice as 
dense as the grain region. 
Lhe stratigraphic studies by McLaughlin and Theis (4), Strandine et ai. 
, and Kritzinger and Van Zyl (6) show a higher concentration of moisture 
in the grain region than in the center of the corium. Whether this additional 
water 1s free and can be squeezed out or 1s bound in some rigid structure such 
as a gel has not been determined. ‘Two possible gel systems are the mucoid 
mate rials and the nonhbrous proteins Reed 7 discussed the histological 
distribution ot mucoids and showed that, although the \ existed through the 
entire thickness of the hide, there were higher concentrations in the grain 
region. Thus the presence of mucoid gels could explain not only the high 
water content of the grain region b it also the high water content throughout 
the hide Stubbings (8) showed a similar distribution for the nonhbrous 
proteins which could be solubilized by 10 percent sodium chloride solutions. 
lherefore, the nonhbrous proteins as well as the mucoids appear to be dis- 
tributed similarly to the water content of a hide 

The present study was undertaken to measure the distribution of two 
components of mucoid materials carbohydrate and hexosamine—through 
the thickness of a hide and to compare their concentration with the content 


ot dry matter, nitrogen, and collagen. 


EXPERIMENTAL PROCEDURI 


Prepara S t [he steerhide samples were taken from the same 


hick used il 


the previous study of dry matter and nitrogen content 3 


Phe cowhide samples were from the bend portion of a hide from a ten-year-old 


COW 1 tails of the treatment, which Was the Same for both hides, are given 
in the previous stud lhe fresh hides were washed, fleshed, and frozen fo 
Forage For each run a small area of hide was thawed, shaved, s vaked over- 
night, then cut into pieces approximately one and a half centimeters square 


\pproximately eight ot these pleces were sliced to obtain the analytical 


samples. The flesh side of each piece was frozen to the microtome stage and 


sliced parallel to the grain surface into slices which were 0.1 mm. thick. If a 
cut across the entire piece was not obtained by the fourth slice, the entire 
piece was Ire lected Five consecutive slices were pooled and called a laver, 
and each layer was analyzed s« parately The layers are numbered from the 


haw side 


{nalytical Methoa The slices representing each layer were dehydrated 
| 


vith Se Ve ral change s of acetone and dried to constant weight at $5 . ina 
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vacuum oven through which a stream of air, dried over magnesium perchlor- 
ate, was circulated. Details of this procedure and of the Kjeldahl nitrogen 
determination are given in reference 3. It is unfortunate that the hydrolysis 
conditions required to obtain maximum values for carbohydrate, hexosamine, 
and hydroxyproline are considerably different. This necessitated separate 
runs for each material and increased the number of dry weight and nitrogen 


values which had to be made. 


Most satisfactory results for carbohydrate were obtained by hydrolyzing 
the sample for four hours in + normal hydrochloric acid (9). Carbohydrate 
was determined on this hydrolyzate by the anthrone method of Trevelyan 
and Harrison (10). The data are expressed as milligrams of glucose by calcu 
lation from a standard curve for glucose, although other sugars may also be 
present. 

For the hexosamine determination by the method of Boas (11), the slices 
were hydrolyzed for sixteen hours in 2 normal hydrochloric acid. Gluco 
samine was used as the standard, although other hexosamines may also be 
present in the hydrolyzate. 

For the hydroxyproline determination by the Bowes (12) modiheation of 
the Neuman and Logan method, the slices were hydrolyzed for sixteen hours 
in 6 normal hydrochloric acid. A standard curve was run with each deter 
mination, although the variations in the curves from determination to detet 


mination were slight. 


RESULTS AND DISCUSSION 


Previous studies (3) on the stratigraphic distribution of dry matter and 
nitrogen in steerhides showed that the concentration (weight per unit volum« 
of dry matte! and nitrogen 1s twice as great 1n the corium region as it 1s in the 
grain region. Because of this difference in concentration of dry matter, com 
parisons made on a dry-weight basis may differ considerably from compari 
sons made on a unit-volume basis. Since each laver analyzed for a given run 
has the same volume, the actual we ights within any single run whi h are given 
in Tables E. Il, and II] reflect the variations in concentration tor that run 
The weights of carbohydrate, hexosamine, and hydroxyproline divided by 
the weights of either the dry matter or nitrogen produce a ratio which ts also 
useful for comparison. 

Table I contains the experimental values obtained in the carbohydrate 
study. Runs 1 and 2 are on the steerhide, and run 3 ison the cowhide. Figure 
1 graphically reproduces the actual weight data for runs 1 and 3 so that a 
visual comparison can be made with subsequent figures. The concentration 
of carbohydrate in the grain region is less than in the corium region. In this 
manuscript the boundary between the grain region and the corium region, 


which occurs at about the base of the deepest hau follicle s, comes between 
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TABLE | 


THe DRY WEIGHT (Wt), NITROGEN (N), AND CARBOHYDRATE (( 
CONTENT OF STRATIGRAPHIC LAYERS OF ACETONI 
EXTRACTED CATTLEHIDES 


R 
\ ( \ N ( 
() 49 1 0.69 97 16 0.55 
108 s &2 143 23 60 
193 3) 70 136 22 56 
4 2x »& GY 15 Oo 198 34 54 
re 39) 56 1.02 49 $3 63 
) 319 50 1.02 305 54 82 
410) | 0) 331 5s ..32 331 57 96 
( 4 } 1.16 31 56 So 
ys sO 6) 1.29 318 56 1.01 
Q] : 75 301 53 91 
) 1.18 43 $2 S4 
) 1) } 1.06 
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PABLE II 





Wt), NITROGEN (N), AND HEXOSAMINI lH 
STRATIGRAPHIC LAYERS OF ACETONI 
EXTRACTED CATTLEHIDES 
H \ 

11 153 12 125 { 
63 25 3 XS 174 ) 

O4 305 +S 1 1¢ ) 

11 352 5 O5 19 5 
0 $29 + 1 30 36) 

4 95 69 4 4 ( ) 
() $43 x 3 375 Q 
) 126 74 1.30 $13 } 16 
37 $43 X 39 364 65 O4 
$2 1O ) 1.35 371 ( 1.0 
$4 1O4 1 3% 

33 308 65 13 
17 833 143 3 38 672 117 » 39 
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PABLE {Il 


Pk DRY WEIGHT (Wt), NITROGEN (N), AND HYDROXYPROLINE (HP 
CONTENT OF STRATIGRAPHIC LAYERS OF ACETONI 
EXTRACTED CATTLEHIDES 





R Ru ) 
Wit HP \ \ HP Wt N HP 
mh " ne 
] SS 15 Q) 15 ) 12 Ss 
) 1606 14 120 1) 11 (2 1 9 
a) 35 19 1600 S 15 18 0) 10 
} SO ts 34 1S9 5 ») 15 5 17 
5 5 9g 0) 10) 7 71 29 1 
) Of } 0) 30 »4 9 22 ”) 
+1 } »2 +O 19 5 9 2 
37 19 19 35 ()2 36 26 
) 3s ( 15 I 10) 3 212 38 Ss 
0 })) 0 39 } 5 S4 33 3 
11 ( }2 0) +4 i 99 35 5 
12 5 ) | 51 4 31 94 34 4 
13 145 1¢ Q | 10 57 Ss 16 
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NITROGEN 


HEXOSAMINE 


G. 
100G. 





O 2 4 6 8 10 1l2R 
LAYERS 


( Itroge ontent of serial lavers of 


a 4 10-year-old cow. R is the flesh side resid 


the third and fourth lavers SINCE the steer Was about three years old and 
the cow was ten vears old at slaughte r, the sex Ol the age of the animal does 
not appear to alter the pattern Phe carbohydrate content as a percent of 
the dry weight, which is plotted in Figure 2, gives a contrasting curve with 
high values in the grain region and lowe values in the cornum region. \ 
similar curve, | ipure 3.18 obtained when the carbohydrate content associated 
vith 100 grams of total nitrogen is plotted. We must bear in mind that Fig- 
ires 2 and 3 do not show a higher concentration of carbohydrate in the grain 
region The values are high only because the dry weight and nitrogen are 
low in the grain region. If any carbohydrate constituents are responsible for 
the high water content of the grain layers, these constituents must be different 
or react differently in the grain region than in the corium. 

The results of the hexosamine study are given in Table I] The actual 
weight of hexosamine found in each slice is plotted in Figure +. The content 


of hexosamine is shghtly lower in the grain region than it 1s in the corium 


region Phe triangular points representing the data on the 10-year-old COW 


are low only because fewer preces were sliced for this experiment. In Figure 5. 
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HYDROXYPROLINE- Mg. 
™ 
oO 


2 4 6 8 10 l2 


LAYERS 
FIGURE 7.—Hydroxyproline conte 1 eerhide numbered from the 


hair surface: ©, d re fro losely related areas near the cente: 


which shows the variation of the hexosamine content as a percent of the dry 
weight, the value is high for the grain region and practically constant through- 
out the corium region. Similar’ results are obtained when the grams ot 
hexosamine associated with 100 grams of nitrogen content are plotted as 
shown in Figure 6. Again we must bear in mind that Figures 5 and 6 do not 
show a higher concentration of hexosamine in the grain region. The values 
are high only because the dry weight and nitrogen are low in the grain region. 
Therefore, if any hexosamine-containing materials are responsible for the high 
water content of the grain lavers, these materials must be different or react 
differently in the grain region than in the corium. 

These findings on the distribution of carbohydrate and hexosamine con- 
taining materials appear to be contradictory with histological tndings. 
Nevertheless, the facts obtained by both methods can be reconciled by 
recognizing the difficulties involved in making quantitative estimations 
from histological observations. It is true that staining reveals localized high 
concentrations of mucoid materials in the papillary and dermal- pidermal 
regions, and these can give the Impression that the grain lave ris exce ptionally 


rich in these materials. 
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HYDROXYPROLINE, 


0 «@ 4 6 8 l10 1l2 R 


LAYERS 


liot RI - i ! proline mtent o at weight basis for serial lavers of a steer 


e. | e fro ely related areas near the center of the hide, 


he data tor the hydroxyproline study are presented in Table III. Only 
the stec rhide Was USE d in this study Figure 7 shows that the actual weight of 


hydroxyproline content 1s very much less in the grain region than in the 


corm. Even when the hydroxyproline 1s considered as a percent of the 
dry matter, Figure 8, the values are lower in the grain region than in the 
corium This is also true when grams of hydroxyproline associated with 
100 grams of nitrogen content are plotted, Figure 9. The maximum value 


reached about the center of the corium 1s just slightly below the value of 75 
found in many samples of purihed collagen This is a very good indication 
that the protein in the center of the corium is mostly collagen. The very low 


value in the grain region emphasizes that much of the protein in this region 


is not collagen. Lhe concentration of these noncollagenous proteins changes 
rapidly in the region between the grain and the corium. This change is 


similar to the change in the water content, and therefore it appears that the 
noncollagenous proteins could be the components responsible for retaining 


the high proportion of water in the grain region 








to 
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FIGURE 9.—Hydroxyproline content related to the nitrogen content of serial | 


CONCLUSIONS 


The concentration of both carbohydrate and hexosamine on a volume basis 
of fresh hide is le ss 1n the grain region of ¢ atrle hide S than in the cortum region 
his was found for the hides of both a steer and a ten-year-old cow Phere 
fore, unless there is a difference between the carbohydrates found in the 
grain region and the corium, it is unlikely that these materials are the cause of 


the high hydration of the grain region 


The concentration of hydroxyproline is very low in the grain region Lhe 
ratio of hydroxyproline to nitrogen content 1s also low Therefore, there 1s 
less collagen and more noncollagenous proteins in the grain region than in 
the corium. The change in concentration of these noncollagenous proteins 
follows the change in moisture content which occurs through the thickness 
of a hide. Che hydrat on ot these proteins may explain the high moisture 


content of the grain region of fresh cattlehides 
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DISCUSSION 


Dr. Ropert M. Lottar (Armour Leather Company \gain we see a 
presentation of one of these carefully prepared papers full of theoretical 
knowledge which we have come to associate with the astern Regional Re- 
search Laborator \s one who is today quite interested in the practical 
aspects ot the ce Ve lopm nt of ke athe che muistry, | should like also to record 
my appreciation of the fact that today we are becoming more and more 
dependent upon laboratories such as this for this theoretical work which we 
need as a basis for our practical developments 

| think it is quite important that we continue to have that base line of 
theoretical information on which we can make our practical developments 
ot the future 

burning now t » the specihe papel and yong back to some of the work that 
| was conducting in the Tanners’ Council Laboratories in Cincinnati (before 
| left there a couple of vears ago), there are a couple of points in the pape 
that we might comment on hrst 

Lhe first one speciheally concerns itself with the question of the hydrolysis 
onditions Dr. Mellon said that it was impossible to use the Sanne conditions 
ror all analyse S | would like him to comment on the criteria which he used 


' ' 
tro seiect the hydrolysis conditions In) ¢ ach Case. 


Dr. Merrion: In the analysis for carbohydrates and hexosamine, we had 
to make a COM Proniise between two tacts One is that these materials are 
bound in certain combinations in the material and Wwe have to try to hy- 
drolyze the material to free these compounds. On the other hand, the acids 
and the te mperature whi h are uS¢ d tor the hydroly SIS Cause a de composition 
of these materials and convert them into other materials which would not be 
measured with the method of analy SIS Since we have no alternative, we 
work out the conditions whi h will give uS a Maximum value Lhe amounts 


of acid and times of hydrolysis which we have used give us a maximum value 
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his would bear some relationship to the actual concentration of the ma- 
terial in the hide, but it is not an excelle ntly proved value because there 1s a 
very good possibility that we have not completely freed these materials from 
the combinations they are in; and also, in the length of time that we have 
tried to separate them from these combinations, some material has becom 
decomposed. So the values we have are somewhat less, perhaps, than the 
total amount present in the hide. 

If we could tind a method of analyzing for these materials without hy 
drolyzing the hide, | am pretty sure the values would be higher, but we feel 
the values that we have presented are proportionate to the content im the 


hide. 


Dr. | OLLAR Did you, in the course of yout work to determine the optimum 


conditions, consider ion exchange resin hydrolysis? 


Dr. Metion: We did not consider it. We used the resin column to purify 
the hexosamine before we determined it, but we did not consider using the 


resin in place of the acid for the hydrolzying medium 


Dr. Lottar: Of course, you are well aware that these resins in their acid 
form have been used as hydroly SIS media In some oft the work that we were 
doing at Cincinnati when I left, we did tnd some evidence on the basis of 
paper chromotography of the hydrolysates, and of recovery values, that it 
might be possible that better recoveries would be obtained if resin hydrolysis 
were used in place of straight acid hydrolysis 

| think perhaps we might need to consider this approach if we were at 
tempting to get absolute recoveries This may pe rhaps he another lead to 
this point that you alluded tom youl discussion that we may not have 


maximum recovery 


Dr. Joun H. Hicgupercer (United Shoe Machinery Corporation): Was 


the method vou used for hexosamine the Boas Method? 


Dr. MELLON: Yes. 


Dr. Perer R. BuECHLER (Rohm & Haas Co \ lot of this work Dr 
Mellon is doing is dependent on the distribution of water in the steerhides and 
indicates a large amount in the grain area 

Since, in his analytical work, he and Mr. Viola had to determine the mois 
ture content of the samples, | wonder if it would not be possible for him to 
discuss with us in these very same hides the water distribution on the same 
basis that he has presented the distribution of hexosamine, collagen, and 


carbohydrate. 
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Dr. Mrtton: The main reason we have not attempted to do this is be- 
cause we use a fairly large area of tissue on the microtome stage, and in order 
to treeze this tissue on the stage so that we can slice it through the entire 
thickness of the hide, we have to freeze a little water on to the stage first so 
that our sheing blade will not hit the metal part of the freezing component. 
We usually slice 12 to 13 layers of tissue at 5 slices to a layer, which makes 
somewhere around 60 slices to a piece. \nd if we get two-thirds of the way 


through and then knock the prece off the stage, we have to throw away all 


t 
) 


those slices. In order to keep our sample on the stage until we have com- 
rte tely sliced it, Wwe build a ring of water or ice up around the sample to add 
this additional prop to the sample 

| ach slice, as Wwe slice it off, has this littl ring of 1Cc¢ around the outside. 
\nd since the slices are quite thin, it would be quite difficult to remove this 
ring of ice and the retore obtain a sample which contained only the tissue. 
We teel, therefore, that we would be introducing as much error if we tried 
» take these slices, melt the ice, and then blot them to obtain only a tissue 
pecimen, as we would by basing all oul studies on the dry weight Ol the 


ictual volume of tissue which we are cutting 


11 1 ECHLEI This pont is very well taken However, | wonder if, on 
the same hide, you could hot take avery small section, such as We occasionally 
did, of the raw stock, and freeze it just using the moisture of the tissue itself? 
Of course, you have washed it and | suppose this would introduce another 


proble mM 


Dr. Mention: Since we do soak this hide in water overnight to make sure 


the water 1s unitormly distributed through the hide, Wwe have to consider these 
| | 


moisture relationships as he ing maximum values that the hide could obtain. 
feel, myself, that the hide on the animal’s back does not contain quite as 


) moisture as the samples that we have been analyzing. 


JoserH JANy (Ontario Agricultural College Dr. Mellon, your hydroxy- 
proline and hexosamine determinations were influenced to a certain extent 
by the severe conditions of the strong hydroly Sis to which these substances 
WET subjected \s this circumstance 18 a rather disturbing factor, | wondet 
whether or not you ever tested solutions of chemically pure hydroxyproline 
or hexosamine under the same severe conditions, in order to determine to 
what extent they may be attacked and to what extent vour results may be 


nfluenced by this fact 


Dr. Merton: All we have done is to determine the values on material 
tlready in the hide by varying the condition of hydrolysis to obtain the 


maximum value Wi ran the purine d he XOSaAMINe to establish what oul colori- 
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metric base line should be, but we did not run those materials through the 


hydrolysis procedure. 


Mr. JaANny: Then | want to ask about the moisture determination. It is 
quite a problem generally, because if the substance is not disintegrated, then 
it is very hard to get a stable moisture content. If it is disintegrated, then 
in disintegration we lose some moisture. So | wonder if you used the xylene 


method where you don’t have this problem? 


Dr. Mt LLON We have de ve lope da moisture de termination which we have 
used for a number of years in the protein group of our Laboratory. [t in 
volves a vacuum oven. The one innovation is that instead of just sealing 
the oven and pumping on it with a vacuum pump, we pass through the oven 
a stream of air which has been dried by passing through magnesium pet 
chlorate, so that the air stream Howing through the ove n has practi ally ZeTO 
relative humidity. In the samples which we have been studying and this 
holds for a large number of proteins we can get a constant value which holds 
for temperatures anywhere from 40° to 70° or 80°.) We can put the sample in 
and obtain a value at 40°, and we can raise the temperature to 70°, and we 
will not have any difference in this value. If you go to much higher tempera 
tures with some proteins, you will obtain some sort of a decomposition which 
will give you different readings. So we limit our dry weight determinations 
to the temperature between 40° and 70°, using the flowing stream of dry au 
to carry away any moisture which would be in the sample. Since we can 
get a reproducible value over this temperature range, we feel that our mots 
ture values are about as constant as anyone can determine. We feel they are 
much more reproducible than if you determine moisture in an oven at 105 


or higher. 


Papers co tained 1 LL > vear t t ~“ ( hoe 1935 | 11 
included A Study of WKerat { l.eonor M the | t ‘ f eR fe 
Institute for Medical Research, Ne \ ‘ e Note the ( t t 1 (dry 
tion of an Experimental Rocker Sectio Will P. Doelve Dep f Leather Rese 
Foundation Tanners’ Co lof Amet , Institute ol entific Rese { 
Cincinnati, Cincinnati, Ohi d Comparative We (Chr e. Vegetabl 


Sole Leather by R. ¢ Bowker d W. | | le 
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1) | DW RD I View ‘N YEE the February, 1960, / iv) 


ye JOSEPH NAGHSKI since 1955 has been Head of the Hides, Tanning Ma- 
als and Leather Section of the Eastern Utilization Research and Develop- 
nt Division of the U.S. Department of Agriculture. He received the B.S. 
e from Cornell | niversity, the \1 > degree from the [ niversity of New 
hire, and the Ph.D. degree from Pennsylvania State University. He 
ined the staff of the United States Department of Agriculture’s Eastern 
onal Research Laboratory in 1941 where he has carried out research in 


nelude the chemistry and microbiology of tobacco fer- 


mentation, the chron atograph of tobacco alkaloids, the chemistry ot 


Is, the chemistry and microbiolog # maple sugar products, and 


crobiolo cal processes Tor recovel ot natural rubber He is coauthor ot 
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Obituary 
RALPH W. FREY, SR. 


Members of ALCA will be saddened by the death of Ralph W. Frey, 


Sr., at his home near Washington, D. C., on August 22, at the age 








Mr. 


joining the Association in 1915 and becoming a Life Member in 1955. 





Frey was a very active member of ALCA for many vears, 






He was president of our Association from 1930 to 1932 and chairman 


of a number of committees entitled Division of Analytical and 
Control Methods 


















Mi 





Frey graduated trom George Washington University with a 








Bachelor of Science degree in chemistry in 1912. He worked briefly 
for a steel company and then joined the Department of Agriculture 
in 1914.) With the exception of a short interlude in 1919 with J. H. 
Heald & Company, manufacturers of extracts, he served with dis- 


tinction in the Hides, Tanning Materials and Leather Section of the 





Bureau of Chemistry and Soils tor 29 vears until his retirement due 


to ill health in 1943 














Preferring to stay in Washington tollowing his recovery, he joined 





the Washington Suburban Sanitary Commission in 1947 and retired 


in 1958 









He was a prolife research worker and writer. His first paper on 


leather chemistry was published in 1917.) By 1940 he had published 







90 papers in the helds of the preservation of hides, the cause and 
prevention ot red rot in vegetable tanned leather, domestic sources 
of vegetable tannins, and methods for the analysis of tannins. In 
1942 he receive d the \lsop \ward tor the S¢ outstanding contributions 


to le ather chemistr 
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The Preparation of Water-soluble Leather Oiling Materials by Ad- 
dition of Bisulfite to Unsaturated Oils. Il. The Theory of Oxidative 
Sulfiting of Unsaturated Oils. A. Kiintzel and L. K. Schworzer. Das 
Leder. 11, 60-66 (1960): see JALCA. 53. 649 (1958).—China wood oil. 
oiticica oil, and Ilinol-Standard (an isomerized linseed oil). which have con- 
jugated double bonds, react to only a very slight degree with bisulfite to form 
sulfonic acids. Cod and sperm oils have isolated double bonds (double bonds 
separated by two or more single bonds). but by isomerization they can be 
converted to compounds with conjugate bonds. After conversion. however. the 
oils were much less reactive with bisulfite: for example. sulfited. isomerized cod 
oil contained only 3.167 fixed SO, instead of 15.967 as found in sulfited but 
not isomerized oil. Castor oil and ricinoleic acid were dehydrated by heating 
ina vacuum (15 mm. mercury) at 240°-50°C. for 45 min. with sulfurie acid 
and anhydrous sodium sulfate. The resulting ricinene oil and acid esters of 
the latter reacted with bisulfite to form products that emulsified in water 
Although the dehydrated oil contained conjugated double bonds. isolated doubl 
bonds were also present. For a theory of sulfiting of unsaturated oils the fol 
lowing experimentally established facts must be considered. Sulfite only adds 
onto fatty acids with isolated double bonds. The sulfiting reaction is possible 
only in the presence of atmospheric oxygen. Activation of individual doubk 
bonds, which results in attachment of sulfite, is caused by alpha carboxy! o1 
hydroxyl groups. Isolated and conjugated bonds do not react in the same way. 
Conjugated bonds are known to react with oxygen more rapidly than isolated 
bonds, and in the reaction polymeric peroxides are formed. A hydroperoxide 
theory of autooxidation of isolated double bonds has been proposed hy Rieche 
and developed by Farmer (Trans. Farady Soc.. 38, 340 [1942]: 42, 228 
[1946]). A methyl group which has been activated by neighboring doubl 
bonds loses a hydrogen atom. and a peroxide radical attaches to the free 
carbon radical. This hydroperoxide group in turn activates a neighboring 
ethylene space and so permits attachment of sulfite. rE. 


Tanning with Vegetable and Synthetic Tannins. I. The Influence 
of Acids and Salts on the pH Values of Tannin Solutions. H. Herfeld 
and K. Schmidt. Das Leder. 11. 25-32 (1960) Addition of salts to solutions 
of vegetable tan liquors raises the pH value. This influence holds for all tannir 
extracts regardless of tannin concentration. With salts of strong acids sulfate 
has a greater effect than chloride. and ammonium a greater effect than sodium 
salts. Salts of organic acids raise the pH more than those of mineral acids 
because of their alkaline reaction: the effect increases in the order: acetate. 
lactate, formate. oxalate. The salt effect remains during addition of acid so 
that the amount of acid needed to reach a given pH value increases pro 
portionally as the amount of salt increases. In every acid-salt system the 
same pH value can be reached either with smal! amounts of acid and salt or 
with large amounts of each. In the latter case the anion will have a strong 
effect on the progress of tanning and on leather properties because of its buffer 
ing action, influence on diffusion. ete. The following table shows pH values 
of different tannin solutions containing | ¢. tannin per LOO ml. after addition 
of 10 milliequivalents (per g. tannin’ of various neutral salts. 
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Salt and its equivalent weight 
Sodium Ammonium Sodium Ammonium Sodium Sodium Sodium 
Extract N hloride hloride sulfate sulfate formate lactate acetate 
8.44 53.50 71.03 66.07 68.02 112.08 82.06 

Wattle 1.52 1.82 1.98 1.96 5.02 5.64 5.75 6.37 
Quebracho 145 1.85 1.08 1.89 5.00 5.83 5.92 6.34 
Quebracho 

sulfited 6.15 6.57 6.64 6.59 6.64 6.69 6.74 6.98 
Oak wood 62 1.88 5.97 5.94 4.02 1.87 5.02 5.70 
Chestnut wood 510 3 3.49 5.50 3.62 1.79 4.96 5.69 
Chestnut wood 

sweetened 11: 144 151 148 KY 5.13 5.30 5.89 
Myrobalans 520 3.39 55) 3.48 5.60 1.50 1.64 5.31 
Sumac 3.76 1.07 1.18 1.12 1.26 1.66 1.83 5.52 


Curves and tables show pH values of wattle extract solutions after addition 
of different combinations of mineral and organic acids and their salts. Burton’s 
method for total acid by titration to pH 6.5 or 5.8 (see J.S.L.T.C., 35, 170 
1951]) may give false results if larger amounts of salt are present. His 
method for salts of weak acids by titration to pH 2.0 may not always be 
ipplicable because in the presence of larger amounts of salts of strong acids the 
pH value may be below 2.0 without addition of hydrochloric acid even though 
weak acids are known to be present. Sodium chloride had little influence on 
results by this method, but sodium sulfate caused high values. Il. The In- 
fluence of Salts of Strong Mineral Acids on Tanning with Wattle 
Bark Extract. /bid.. 52-60.—-The influence of varying amounts of salts of 
strong acids on the tanning action of wattle bark liquors were studied. Pieces 
of cattlehide were used for three series of tests of 24 tannages each. Tanning 
was started in liquors containing 5 g. tannin per |. and completed in 33 days 
in liquors containing 50 g. per |. Four salts were used, the chlorides and 
-ulfates of sodium and ammonium. In the first and second series 0, 5, and 10 
milliequivalents per g. tannin of the salts were used; and in one set of 12 the 
tan liquors were left at their natural pH, and in a second set of 12 they were 
adjusted to pH 3.5 with hydrochloric or sulfuric acid for series 1 and with 
wetic acid for series 2. In the third series the liquors contained 067, 107, or 
>¢ of the salts on the liquor basis. and one set of 12 was acidified to pH 3.5 
with acetic acid. The tan liquors were not strengthened, but new liquors were 
used for each higher tannin concentration in order to maintain the proper 
salt concentration. The tannages for series 3. in which the amount of salt 
was based on the liquor rather than the tannin, were started in much higher 
salt concentrations than those of series 1 and 2. but the tannages with 1% sali 
were completed at lower salt concentrations. The results showed that with salt 
present more acid could be put into a system at a given pH. With organic 
acid pH could be maintained at a constant value much more easily than with 
strong acids because of the reserve of undissociated organic acid. Salts re- 
pressed swelling so that if they were present the leather was softer and more 
flexible. Leather color was proportionally lighter the lower the pH of tanning 
and the more salt of a strong acid that was present. With increasing amounts 
of salt of a strong acid in the tan liquor diffusion of tannin into the hide 
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increased, especially if the salt was present in the first tanning stages and 
swelling was repressed. Salts, however, lowered the degree of tannage in all 
series, and this low degree of tannage was not overcome by increasing the time 
of tanning to two months. Salts of strong acids had no effect on tensile 
strength of the leather but increased stretch, especially if the tanning was in 
an acid medium and the salt was present in the initial stages. Increasing the 
salt content of the tan liquor caused increases in rate of wetting and water 
absorption of the leather. This effect was greater the greater the amount of 
salt, and it also was greater for leather tanned at pH 3.5 then for that tanned 
at the natural pH. To achieve rapid tanning and leather of best quality, large 
amounts of salts of strong acids in the tan liquors should be avoided. If such 
salts are used to repress swelling. they should be used only in the initial tanning 
stages or in the pickle. Syntans or modified vegetable tannin extracts should 
not have a high salt content. especially not of ammonium salts. ED... 


The Solution-Stability of Anionic Emulsifiers in Chrome Tan 
Liquors. D. Post. Das Leder, 11. 32-38 1960 ).—-F itliqueon emulsions are 
desired that are stable in chrome tan liquors. These are mainly cationic o1 
nonionic, but anionic fatliquors are known such as the sulfo acids of oxidized 
train oil that are formed by treating highly unsaturated train oils with bisulfite 
in a current of air. Alkylsulfates are good emulsifiers and are quite soluble. 
Although they are saponified by acid. they are preferable to alkylsulfonate: 
which. while they do not saponify. are not very soluble. Alkylsulfates react 
electrovalently with chromium salts but do not enter the coordinate sphere, for 
there is no color change. There is maximum precipitation when the charges 
are equal. One mole of hexaquochromie chloride (Cr¢H.0)..)**°CL is” pre- 
cipitated completely by 3 moles of alkylsulfate (R-OSO.): but dichlorotetra- 
aquochromic chloride (CrCl. H.0),)°Cl. by one mole. If an excess of alkyl 
sulfate is added. the precipitate redissolves. This precipitate of chromic chloride 
and anionic emulsifier is slightly absorbed by apolar solvents such as petroleum 
ether or carbon tetrachloride and collects at the water-solvent interface. As 
polarity of the solvent increases solubility of the precipitate increases until 
with such solvents as alcohols, acetone. dioxane. etc.. there is complete solution 
and only one phase. Ether and ethyl acetate form an intensely colored third 
phase between the water and solvent layers. Introduction of hy lrophy lic 
groups in the emulsifier molecule increased stability of chrome salts. The best 
stability was with an alkvlsulfate in which two ether oxygen linkages had been 
built into the chain. Imino groups (-NH were also good. but these compounds 
are essentially cationic. Peptic groups (1 ONH-) can be incorporated into 
emulsifiers by treating fatty acids with aminoalcohols and sulfuric acid to form 
products of the Igepon C type. The precipitates which Igepons form with 
chrome salts are not voluminous and dissolve in only a small excess of emulsifier. 
With 30¢¢ basic chromium sulfate solution a small precipitate formed with 
ethylene Igepon (1.8 mole per mole Cri: the solution become cloudy with 

| 


propylene lgepon, but with butylene Igepon it remained clear. The anion also 


influenced stability. Replacing chloride by sulfate reduced the amount of 
emulsifier required to redissolve the precipitate. because sulfate entered the 
chromium complex and so reduced its charge. Hexaquochromie chloride. 


sodium dodecylsulfate (DDS). and ether formed three lavers. but if sodium 
sulfate was added and the mixture was shaken, the middle layer vanished. 
Rasicity of the chrome salt played an important role. Aged chromic chloride 
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solutions ranging in basicity from 0% to 75¢¢ were treated with from 1 to 6 
moles of DDS per mole of Cr and shaken with an excess of ether. At basicities 
of from 20° to 506 the middle ether layer separated into two phases. the 
lower of which was more strongly colored by chrome. Apparently chromium 
salts of different basicities and therefore different degrees of aggregation were 
present in the middle layers. In the water layer the least color was found with 3 
moles of DDS per mole of Cr at basicities from 0°¢ to 20¢¢. with 2 moles at 
basicities from 30¢6¢ to 64¢¢, and with 1 mole at 757 basicity. The ether layer 
was colorless at basicities below 5067. then developed a green color which 
increased in intensity as basicity increased. Preparation of the emulsifying 
agents is given. 1.D.C. 


Tanning with Ethanolamine Complexes of Chromium. A. Kiintzel and 


H. Trabitzsch. Das Leder, 11, 49-51 (1960).—Preparation of a monoethanola- 
mine chelate complex of chromium has been described (see JALCA, 54, 702 
1959]). This compound, which has the structure 
3 
has no charge and therefore is insoluble in water. It readily dissolves in 


hydrochloric acid solution with the addition of three equivalents of acid to form 


The chelate character. however. is lost and water attaches to the bonds that are 
set free to form (H.O).Cr(H.NCH.CH.OH), Cl. This. tris-aminoethanol- 
triaquochromium chloride decomposes slowly. and the ethanolamine that is set 
free then gradually increases the basicity of the zero basie chromium chloride by 
combining with the chloride ion. A tanning agent is thus available that can 
he used on unpickled stock because at the start it is OC basic. During tanning, 
the basicity slowly increases. and conditions can be adjusted so that the leather 
does not need neutralization. Three equivalents of acid were required to 
produce full, flexible leather. and there appeared to be a slight advantage in 
adding the acid in three portions at two-hour intervals during the 24-hour 
tannage. The high price of monoethanolamine will prevent commercial use of 
the process. Di- and tri-ethanolamine complexes do not tan well; these 
complexes may be too stable. LD. 


Quality of Austrian Leathers, Raw Materials, Tanning Extracts, and 
Allied Products. J. A. Sagoschen. Leder Kurier. 4. 68-77 (1960).—An 
address discussing present quality of leathers and products used in tanneries. 
Sole leather has improved in all respects except water resistance, which is 
poorer. Analytical values. in general, show improvement. Averages are well 
within the limits for leathers required to meet specifications. Military lining and 
also shoe upper leathers may require very strict sweat-resistance specifications 


hee ause of the us of rubber soles. LD. 
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H. Nursten. Recent Progress in the Field of Dyestuffs for Leather. 
J. Soe. Leather Trades Chemists, 44, 182-91 (1960).—Ltilizing a background 
of information from the second edition of the Color Index, the author considers 
recent advances in dyestuff chemistry under the headings: anionic dyes, after- 
treatments, metal-complex acid dyes. reactive dyes, and the remaining types. 


J.M.C. 


The Mechanical Properties of Collagen Fibers: Stress-Strain Curves. 
F. Morgan. J. Soc. Leather Trades Chemists, 44, 170-82 (1960).-—Stress- 
‘train curves obtained for untanned, vegetable-tanned, and  chrome-tanned 
collagen fibers under various test conditions are discussed. Fibers were tested 
at 0, 33, 66, and 100¢¢ R. H. In general. the shape of the stress-strain curve 
was similar for tanned and untanned fibers, and widely different test conditions 
did not significantly alter the shape of the curves. All fibers were more easily 


extended in high humidities than at low. The stress-strain behavior is ad 
quately described by the equation F aP" where FE and P are extension and 
load respectively, a and n being constants determined by the kind of fiber and 
test condition. The direction of the deviation of the collagen curve from 
linearity (a bending toward the load axis as the stress is increased) is characte 
istic of fibers with a spiral molecular structure. The stuctural unit controlling 
the stress-strain behavior of collagen is the filament or the larger protofibrils. 
J.M.C. 


Determination of Stiffness of Soling and Insoling Materials. A. 
Horsfield. J. Soc. Leather Trades Chemists. 44, 191-201 (1960). Specimens 
are bent symmetrically about their midpoint by applying known weights to a 
pan serving as one side of a confining chamber. The displacement of the pan 
per weight applied provides stiffness data. The importance of preflexing the 
specimens is stressed. J.M.C. 


Effect of Various Masking Agents in Chrome Tanning. Y. Oono and 
Y. Fukui. Bull. Japanese {ssoc. Leather Technol... ©. 15-22 (1960) (English 
summary ).—-Cr liquors were treated with from 0.5 to 5.0 equivalents of 
masking agent (Na salts) per Cr. and changes of pH value and tanning power 
with time of aging were studied. As a result of these studies. masking agents 
were divided into 2 groups: (1) those that increase the astringency of the Cr 
liquor (Na.SO,. NaNO., Na succinate, adipate, and phthalate) and (2) those 
with strong penetrating power (Na formate, acetate, tartrate. citrate, and 
oxalate). Those in the first group increase the Cr content of leather and become 
more reactive on aging. pH value decreases continuously on aging. Titration 
curves change little. The tanning power of liquors in = the second group 
decreases on aging as the stability of the Cr complexes increases. pH values 
first decrease and later increase on aging. H.B.M. 


Studies on Vegetable Tanning. VI. The Fixation of Chrome Com- 
plexes to Vegetable-tanned Hide Pieces. Y. [nouye. H. Okamura. and Y. 
lizuka. Bull. Japanese Assoc. Leather Technol., 6, 1-7 (1960) (English sum 
mary ).—Hide pieces were tanned with chestnut. wattle. myrobalans. sulfited 


quebracho, and tannic acid, and retanned with Cr complexes ranging from C1 
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to Cr’. Fixation of Cr depended on degree of vegetable tannage. kind of tannin, 
pH or Cr liquors, a charge on Cr complex. A high degree of vegetable tannage 
resulted in lowered Cr fixation from both cationic and anionic Cr compounds. 


H.B.M. 


Supereontraction of Wool Fibers and Creep in the Postyield Re- 
gion. Kk. J. Whiteley. Nature. 186, 473 (1960).—From studies of supercon- 
traction of wool fibers in 1\V HCL containing 4M NaCl. it was concluded that 
the process took place in 2) phases corresponding to areas of “strong” and 
“weak” hydrogen bonding lying in series along the microfibrils. The “strong” 
hydrogen bonds responsible for the later phases of supercontraction may also 
account for a major part of the technologically significant variations in’ the 


creep properties of wool fibers. Ct. 8. 


Correlation of Instron and Elmendorf Tearing Strength Results. 
). FE. Krasny and D.C. Borton. Textile Research J.. 80. 400-1 (1960).—The 
correlation between the Instron and Elmendorf methods of tearing strength 
testing was investigated for a group of fabrics covering a rather broad range 
of weights. weaves. finishes. component fiber types. and testing conditions. 
In lower tearing strength regions the Elmendorf results correlated well with 
the Instron tongue tear results: at higher learing streneth levels a distinct 
effect of weave appeared, with an opener weave rating relatively high and a 
somewhat tighter weave relatively low on the Elmendorf. seale. i 


Compresvional Behavior of Textile Fibers. J. B. Miles. Textile Re- 
search J... 30. 408-9 (1960). Stress-strain and elastic recovery curves of 
oriented nylon bristle in tension and compression were determined. The strik- 
ing differences between the tensile and compressive behavior of oriented nylon 
ndicate that the bending behavior of oriented fibers in general may not be 
predictable from measurements of the tensile behavior alone. C.L.H. 


Compressional Behavior of Textile Fibers. 5. Backer. Textile Research 
/.. 30. 405-7 (1900).--Compressive stress-strain curves of nylon, polyethylene. 
ind saran monofilaments are presented, and a discussion is given of their im- 
portance in Usages involving fiber aX il compresston, Ci... 


Occurrence of a Nonfibrillar Elastin in the Earthworm, P. Van 
Gansen-Semal. Nature. O86. 654.55 (1960).-—Histochemical and physical 
evidence and amino acid composition support the view that the cuticle of the 

irthworm gizzard is a nonfibrillar elastin. Ci. 


Amino Acid Composition of Proteins from Surface Tissue of the 
Tongue. C. J. Barnes and L. \. Ferguson. Vature. 186, 617-19 (1960). 
Proteins of the mucous membrane and papillae from human tongue contain 

go, hydroxy proline, Pongue-surface proteins, however. differ from collagen 
n that the former contain try ptopl in. a much smaller percentage of proline 


ind glveine. and a higher amount of Ivsine. Ci DB. 
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The Tropocollagen Macromolecule and its Properties of Ordered 
interaction. F. Schmitt and A, Hodge. J. Soc. Leather Trades Chemists, $4. 
217-46 (1960).——This is a very thorough review of the most recent advances 
in the state of knowledge of the fundamental chemistry of collagen. Based on 
detailed examination of the various ordered aggregation states of the trope 
collagen molecule in the electron microse ope and, in partic ular. the examination 
of the so-called segment lone spacing form (SLS) which the authors consider 
t “molecular fingerprint” which indicates polar side-chain distribution, a 
mechanism is formulated for the end-to-end linkage of the macromolecules. 
a process presumably involved in fibrogenesis in vivo. The effect of treatment 
with trypsin. or pepsin, of by mild sonic irradiation on the end-to-end poly 
merization is discussed. The trypsin treatment is shown to split off an acid 
peptide (ol peptides ) containing tyrosine but no basic groups. J.M.C. 


Microelectrophoretic Stucties of Soluble Collagen. |. Gilbert. Biochi 
mica et Biophys ca Acta {t?, No. 1. 156-62 (1960). A microele trophoresis 
unit is used to determine mobilities of soluble collagen adsorbed on small 
paraffin droplets. Mobilities are mea-ured at collagen concentrations assuring 
urface saturation of the o'] droplets. \ ty pu al flat isolectrie zone. pH i-8.D; 
was observed: the result was in good agreement with similar measurements on 
nsoluble collagen. Citrate ions are shown to influence significantly the mobility 


J.M.C. 


Migration of Liquids and Materials Dissolved in Them in Leather. 
R. G. Mitton. Das Leder, 11, 118-29 (1960).—-Migration of water and various 
solutions was studied by building up columns of about 160 disks of well-washed 
Cr-vegetable-retan leather. In measuring rates of diffusion. the lower 148 disks 
were brought to a uniform. high water-content. or contained a solution of 
NaCl. tannin. ete.. while the upper 12 disks contained water at a uniform 
lower concentration. not necessarily bone-dry. The column was enclosed in a 
glass tube. closed at the bottom. under light pressure. Migration of water. 
salt, tc... was measured by analyzing the separate disks after a period that 
was so short that the “flow wave” did not reach to the bottom of the column. 
Mitton showed (abstr. JALCA. 51, 198 [1956)]) that migration of water in 
leather takes place almost entirely through the capillaries. It can be treated 
mathematically like a diffusion process. The diffusion coefficient, D. can be 
calculated from ihe equation: 


of 
1) Wy pd d¢ vid 
0 
where C=e, H.O/em.*. t=time. x=serial no. of disk above the boundary, and 
dx dC and the integral can | valuated eraphically from a curve obtained 
ly plotting C against the serial no. of the disk. For C<0.2 ¢/em.’. H.O mi 


erates by vapor diffusion. and 1) was found to decrease with increasing C. At 
higher values of C, capillary transport of liquid HO occurs. and D increased 
rapidly with C. When the lower column was impregnated with a strong, viscous 
olution of sorbitol or myrobalans extract. it) was expected that 2 would Je 
reduced because of the viscosity. Actually. if the upper column contained less 
than 0.21 ¢. HoOvem.. no migration of the solution into the upper columt 
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took place, because the solution could not wet the dry leather fiber. When the 
upper column contained more water. migration occurred. but very slowly. It 
is shown that when leather contains more-or-less pure water, D is large enough 
so that the water content of the leather remains uniform throughout its thick- 
ness during most of the drying period. but if the leather contains a viscous 
solution, tan liquor for example. then D) is so low that the surface layers con- 
tain less water than the interior right from the start. Diffusion of NaCl was 
studied by impregnating the lower column with a NaCl solution and the upper 
column with various concentrations of H.O. NaCl was determined in the 
individual disks after a limited diffusion period. No diffusion of NaCl occurred 
if the upper column contained less than 0.14 g¢. H.O/em.°. supposedly because 
of absence of a liquid phase. At higher water-contents, D for NaCl increased 
rapidly with water content, reaching a limit in H.O-saturated leather that was 
about 4% the diffusion constant for NaCl in free solution. This is expected 
because the capillaries are so tortuous. and because half the apparent volume 
is occupied by leather fibers. Migration of salt and tannin during drying was 
studied by setting up short columns of disks. originally uniform through their 
lengths with respect to water and solute. and allowing evaporation to take 
place from the top disk until drying was more or less complete. The disks 
were analyzed after various periods. On drving the leather containing salt 
solution at 50°C. for 168 hr. it was found that the water content remained 
almost uniform throughout the column so long as the evaporation surface 
coincided with the top of the column. but accumulation of NaCl in the upper 
disks was observed from the outset, increasing until the water content had 
dropped to about 506- of the dry leather weight. when diffusion of salt 
stopped. When columns were dried very slowly. at 21°C. and 700 relative 
humidity, less salt accumulated in the surface lavers because time was afforded 
for back diffusion. In similar experiments employing strong tannin solutions 
the water contents of the upper disks declined. and their tannin contents in- 
creased, right from the start. The behavior of solutions of paraffin in various 
rrganic solvents was practically like that of NaCl solutions. When the upper 
disks were treated with sulfated oil. or mixtures of sulfated and mineral oil. the 
peak accumulation of NaCl during evaporation was displaced to the topmost 
onotled disk. provided that the oiled) disks contained not less than 120 
idded oil. While oiling retards evaporation, this is not enough to explain the 
effect on salt) deposition, and tt is suggested that concentrated salt’ solution 


cannot wet the fibers of the oiled leather. H.B.M. 


The Effect of Salts of Organic Acids on Tannage with Wattle Ex- 
tract. H. Herfeld and K. Schmidt. Das Leder, 11. 105-10 (1960) .—Dehaired, 


delimed steerhide samples split to uniform thickness. were tanned for 2 months 
in wattle extract liquors in which the tannin content was increased progressively 
from OS to 5.0¢6¢. Tannages were carried out with addition of 4 salts (Na 
wetate. formate. lactate. and oxalate). each at 3 concentrations (0.0. Ot. and 
WSN) dat 3 pH values for each concentration (unadjusted, adjusted to pH 
15 with the corresponding organic acid. and adjusted to pH 3.5 with HCl). 
making a total of 36 tannages. Penetration was followed by periodic measure- 
ment of the thiekness of the tanned layers. and the degree of tannage Was 
determined by analyzing the leathers after 26 days and after 2 months. The 
iquors were changed completely cach time the tannin concentration was 


tepped up. and the same salt concentration and pH value were used through 
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out the whole tannage. The salts alone raised the pH values. in increasing 
order: oxalate. formate, lactate, and acetate. Presence of the salts minimized 
changes in pH while the liquors were in contact with the skin. due to buffer- 
ing action. The salts lightened the color of the leathers tanned at pH ack. i 
increasing order: acetate. lactate, formate, and oxalate. Acetate darkened the 
leather tanned at pH 4.5, and all the salts except oxalate darkened the leathers 
tanned at the unadjusted (high) pH values. At each pH value. the rate of 
penetration increased with salt concentration, but the degree of tannage de- 
creased, even after 2 months’ tannage. except that leathers tanned in 0.1 
salt at pH 3.5 showed slightly increased degree of tannage. Presence of salts 
during tannage increased the flexibility, stretchiness, and water absorbency 
of the leathers. If these salts are added at all, it should be only during the 
early stages of tanning. to speed up penetration and produce flexible leather. 


H.B.M. 


A Study of the Precipitation of Vegetable Tannins by Formalde- 
yde and Urea. R. Lasserre. Bull. Assoc. Frane. Chim. Ind. Cuir, ‘21, 
18-61 (1959).—Tannin solutions of 2067 extracts of sulfited quebracho. 
ordinary chestnut, and sweetened chestnut were reacted with increasing amounts 
of formaldehyde and urea, at pH values under 4.0. The solutions were 
evaporated in air for & days in erystallizing dishes at ambient temperature. 
and the residues were dried in air. weighed, and their appearance noted. The 


results indicated an increase of insoluble material with an increase in urea 
formaldehyde. With quebracho the insoluble material formed was less than 
that obtained with the chestnut extracts and also less than the residue of the 
urea-formaldehyvde solution alone. 


The tannin solutions were also reacted with increasing amounts of formalde- 
hyde alone under identical conditions. After evaporation of the solution and 
drying of the residue, the insolubles obtained increased slightly with an_ in- 
crease in formaldehyde. 


It was found that 4 hour after the preparation of the formaldehyde-urea 
mixture. 77¢¢ of the formaldehyde was in a free state. and after 1 hour the 
amount found in a free state was 647. The action of free formaldehyde on the 
tannins produces a decrease in the formation of urea-formaldehyde tannin 
resins. It is believed that when the urea-formaldehyde is put in contact with 
a vegetable-tanned leather. the free formaldehyde reacts with the tannins 
present in the top layers of the leather, thereby reducing the formation of 
urea-formaldehyde tannin resins. The nontannins did not give insoluble combi 
nation products with the urea-formaldehyde solutions. 


Shavings of chestnut-tanned leather were agitated with 3.5 c.c. of urea- 
formaldehyde solution containing 4¢¢ urea at pH values of 8 5. and 3.5. 
After agitation for 8 hours all the experiments were left for 2 days in solution 
before drying. The water-soluble materials were then determined on the leather 
shavings. The results showed very little difference in the amount of water 
solubles for the different experiments. The effect of the initial acidity was 
slight. since neutralization occurred in the leather. Most of the urea was 
found in the soluble matter at a pH of 4.7 (final). 


However. the addition of oxalic acid in sufficient quantity to obtain a final 


pH of about 3.5 caused an increase in insolubilized urea. The insolubilized 
f 


( 


urea was 64.3%. in one experiment and 81.5 in another. Acidity appears 
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to be a major factor regulating the highly complex reactions which are pro- 
duced in the leather in the insolubilization of the tannins by the urea- 


formaldehyde. R.L.H. 


Weathering and the Resulting Chemical Changes in Some South 
African Merino Wools. D. F. Louw. Textile Research J.. 30, 462-67 
(1960).--Weathering of wool on the sheep's back results in destruction of 
cystine and formation of cysteic acid. This rupturing of covalent disulfide 
linkages of cystine leads to increased dye absorption and higher alkali solu- 
hility of weathered tips of wool in comparison with the root section. Weather 
ing destroys about 20¢¢ of the tryptophan present in wool and increases the 
e-amino content by about 5067, probably due to peptide hydrolysis. Weathered 
wools show a 20¢; increase in glycine content and a decrease of LOG in 


threonine. Ci». 


Electrical Conduction in Keratin. J. EF. Algie. J. G. Downes. and B. 
H. Mackay. Textile Research J.. 380, 1432-34 (1960).— The increase in elee- 
trical conductivity of keratin fibers after the application of an abrupt change 
of the relative humidity from 067 to 9067 was examined as a function of time. 
It is suggested on the basis of the data that the wool-water system is a pro 
tonic semiconductor and that a hydrogen-bonded network must be formed 
before conduction can take place. CLD: 


Biological Significance of a Peptide Containing Hydroxyproline 
During the Development of Carrageenin Granuloma. M. Chvapil and 
B. Cmuchalova. Vature, 186, 806-7 (1960).—Granuloma tissue from guinea 
pigs contained a peptide of hydroxyproline which formed 2067 to 65°¢ of 
the total filtrable tissue hydroxyproline in the first days of granuloma develop 
ment. This percentage gradually decreased. It is suggested that the accumula- 
tion of peptides containing hydroxyproline is connected with early collagen 
synthesis. Ci... 


Isolation of Antibodies to Gelatin from Antigen-Antibody Complex 
by Proteolysis. R. Arnon and M. Sela. Science. 132. 86-87 (1960). 
Rabbit antiserum to gelatin was prepared, and the antibodies were precipitated 
with gelatin. When the gelatin-antigelatin complex was treated with collagenase 
and the gelatin fragments were removed by dialysis, pure antibody. which 
could be again precipitated with gelatin, was isolated. Antibodies to tvrosyl- 
velatin were similarly prepared. When the — tvrosylgelatin-antityrosylgelatin 
complex was treated with collagenase, peptides containing the active antigenic 
sites remained bound to the antibody: the pure antibody could therefore not 


he recovered. C.i.D. 


Zine Sulfate Treatment of Parakeratosis in Cattle. S. P. Lege and 
L.. Sears. Nature. 186, 1061-62 (1960).—Cattle grazing in British Guiana on 
soils that produced 2TAasses of low Zn content developed parakeratosis: in acute 
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cases over 40° of the body surface was affected. Calves from such cows shed 
the bulk of the hair from large areas and showed hyperkeratinization along 
the mid-line of the back. The hair and skin of such cattle rapidly returned to 
normal after oral administration of ZnSQ,. CL 


Investigations on the Penetration of Concentrated Vegetable Tannin 
Solutions into Hide. E. Heidemann. Das Leder. 11, 99-105 (1960).—The 
penetration of strong tan liquors into hide (not pretanned) has heretofore 
received little study. The rate of penetration from dilute liquors is governed 
chiefly by affinity of the tannin for hide, but in concentrated liquors it de 
pends mostly on viscosity and on osmotic forces. Pieces of hide were immersed 
in wattle and chestnut solutions, from 2° to 25°Bé.. at 20° and 37°C.. and 
the rate of penetration was determined by measuring the widths of the tanned 
layers at daily intervals. The rate of penetration increases with concentration 
to a certain optimum concentration. and thereafter decreases. At very high 
concentration, penetration stops altogether after 1 or 2 days. resulting in the 
well-known casehardening. This has generally been attributed to blockage of 
the interfibrillary spaces of the surface layers by large tannin particles. but 
H. believes it to be due to shrinkage of the interfibrillary spaces in the un 
tanned layer because of osmotic dehydration. The fact that casehardening 
seldom or never occurs when hide is lightly prechromed casts doubt on the 
usual explanation. Analyses of the untanned layers show that the water con 
tent declines progressively with time and with increasing tannin concentration. 
dropping from about 677 to about 517 in extreme cases. Similar dehydra 
tion takes place in concentrated sugar solutions. and the penetration of the 
sugar also comes to a stop. Gelatin cubes are visibly shrunken in strong 
tannin solutions. The critical concentration depends on viscosity and_ particle 
size as well as on the extent of osmotic dehydration. The optimum concentra 
tion is much affected by viscosity. The optimum concentration for wattle is 
lower than for chestnut because the former has a higher viscosity. and the 
optimum for chestnut is the same at 20° and 37°C. because its viscosity changes 
little with temperature, while the optimum for wattle increases with tempera- 
ture because of a marked drop in viscosity. The viscosities of wattle and 
chestnut solutions increase by about 20¢¢ in going from pH 2 to 5. When 
strong tannin solutions are incubated at LOO°C. for 1 to 28 days. the viscosity 
(at 25°C.) first declines slightly and then increases sharply. probably because of 
polymerization. The results obtained with wattle and chestnut are shown to 
hold for several other tannins. H.B.M. 


The Mechanism of Salt Stippen Formation and Suggested Methods 
of Control. J. J. Tancous and F. O'Flaherty. Das Leder, 11, 129-35 (1960). 

German translation of /ALCA, 55, 66-78 (1960). Remarks on the Fore- 
going Investigations of J. J. Tancous and F. O'Flaherty, “The Mech- 
anism of Salt Stippen Formation and Suggested Methods of Control”. 
A. Kiintzel. /bid., 135-39 (1960).—Bergmann’s theory that salt stippen. which 
he renamed “fungus stippen”, are caused by fungus infection of the living 
hide has been widely accepted because of the high repute in which its author 
is held. Bergmann and his associates tended to ascribe all skin defects, great 
and small. to biological causes. They thought that the white. formless material 
enclosed in the stippen was a keratinous growth produced in the living hide 
as a reaction to the fungus infection. A critical study of Bergmann’s publica 
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tions leads to the conclusion that the “hair fungus” theory is “an astonishing 
feat of the imagination”, in which the fundamental fact of the inorganic 
nature of the materia! included in the stippen is carelessly passed over with- 
out experimental investigation. \-ray diagrams have confirmed that the stippen 
in unwashed skin contain MgNH,PO,6H.O, as postulated by Tancous and 
O'Flaherty from chemical evidence. The relationship between various types of 
salt damage and impurities in the salt demands much more study. It is cer- 
tain. however, that the “fungus stippen” theory must be abandoned, because 
that theory works against an intelligent fight against this type of skin and 


leather damage. H.B.M. 


The Origin of the Cresshand Pattern in Collagen. K. Kiihn. Das 
Leder, 11, 110-17 (1960).—-An address. In addition to findings previously 
reported (see abstr.. JALCA. 54, 309 [ 19591), investigations on crosshanding 
of long spacing segments are described (see Schmitt. Gross. and Highberger, 
abstr... JALCA, 3°, 167 [1957)). This material. with a period of 2800 A.. 
vielded at least 35 bands when treated with HCHO. followed by phospho 
tungstic acid, sulfitochromium complexes. or uranyl acetate. As in the case 
of native collagen. these reagents enhanced the intensities of different bands. 
\ composite photometric absorption curve was obtained by superposing curves 
that were displaced by %4. Y. and 34 of the long period length, onto the 
photometric curve of the electron microscope photograph of long-spacing 
collagen treated with uranyl acetate. This composite curve closely resembled 
the photometric absorption curve of a similar preparation of native collagen, 
which supports the idea that the usual 600-700 A. period results from aggre 
vation of tropocollagen fibrils linearly displaced with respect to each other 


by 1% of the lone period, H.B.M. 


Comparative Biochemistry of Hides and Skins Collected from Dif- 
ferent Regions. |. Distribution of Certain Amino Acids, Carbohydrate 
Constituents and Lipids in Hides and Skins of U.P. and Hyderabad 
Regions. K. Thomas Joseph. S. M. Bose. and Y. Navudamma. Bull. Central 
Leather Research Inst. Madras. @. 465-77 (1960). Samples were taken from 
numerous dry-salted skins. including buffalo. cow. goat. and sheep. some 
s'aughtered and some fallen. some from healthy and some from diseased ani- 
mals, The specimens were soaked. fleshed, shaved to remove hair. and hvydro- 
lyzed with OLN HEL and Amberlite IR-120(H). The hydrolyzate was analyzed 
for hydroxyproline. proline. glycine. tyrosine. tryptophane. reducing sugars. 
and hexosamine. Separate skin samples were analyzed for fats. Hydroxvproline 
was lower for skins of diseased and fallen animals. while carbohydrate con- 
stituents. tyrosine, ind try ptophane were higher. For the different species, 
hydroxyproline declined in the order: buffalo, cow. goat. sheep. There was no 
connection between hydroxyproline content and shrink temperature of cow and 
buffalo hides. The lower hydroxyproline ind higher tvrosine and tryptophane 
contents probably reflect variations in the ratio of collagen to other skin pro- 


teins. Fat tended to be lower in skins of diseased animals. H.B.M. 
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Determination of the Protein Content of Pickling Liquors in 
Leather Manufacture. J. Inezédy. Bér- ¢s Cipétechnika, 9, 57-60 (1959): 
Hung. Tech. Abstr.. 1°, 20) (1960).--For a routine analysis of the protein 
content of pickling solutions. the samples may be purified from suspended 
impurities by filtration through a G2 sintered glass filter. If the protein nitro- 
gen present is 1 to 2 ¢. per liter. the determination may be carried out very 
quickly from 20 ml. of filtered solution after the addition of HCHO by titrating 
with O.LN NaOH solution in the presence of phenolphthalein indicator The 
Loiseleur-Thillard method is also suitable for the determination. After the ad 
dition of a mixture of aleohol and ethylene glycol. the sample may he titrated 
by OWN alkali solution and then with IV HC! in the presence of phenol 
phthalein or methyl orange indicator. More accurate results are obtained by 
the former method. With nitrogen contents of O.1 to 0.5 e. per lL. the protein 
content may be measured by a quick photometric method employing phenol 
reagent (phosphotungstic-phosphomolybdic acid lithium salt). The protein 
nitrogen is calculated from the value of extinction at 570 my by the aid of a 
calibration curve. The above rapid procedures may be checked by the Kieldahl 
method. H.B.M. 


The Effect of Rolling and Washing. ©. Toth. Bér- és Cipétechnika. 9, 


73-77 (1959): Hung. Tech fhstr.. 12. 20 (1960) The work of wear can 
be determined with a 37 standard deviation on the new wear test machine. 
The specific work of wear is slightly raised by rolling which can be deduced 
from the increase in specific gravity. At low pressures the difference is 
negligible: it is significant however at high pressures. On removal of the ma- 
terial that can be washed out. the work of wear referred to the weight of 
the fibers measured previous to washing reduces as well. H.B.M 


Dynamic Fatigue Tests on Belt Leathers. G. Toth. Bor- és Cipétech 
nika, 9, 50-53 (1959): Hur Tech. Abstr. 1°2. 20 (1960) Leathers can be 
broken by stresses considerably below their tensile strength when subjected 
to continuous loading. The crackling noise produced by the breakage of the 
bundles of fibers can be observed with an amplifier when stresses of 406 
of the tensile strength are applied. Thus the tensile strength of leather can 
be estimated with an accuracy of LO-15¢, in a nondestructive manner. The 
leather will break much sooner when loaded dynamically than with continuous 
loading and the curve of durability will also be steeper. The dynamic fatigue 


testing machine described in the article can also be applied for establishing 
tee hnologi« al changes. H.B.M. 


The Roles of Prolyl Residues in Polypeptide Monolayers. HL Sur- 
face Films of Gelatin. 5S. Ikeda and T. Isemura. Bull. Chem. Soc. Japan. 
2503, 137-40 (1960).—The properties of gelatin films on salt-free and M KCl 
solutions at 3 different pH values support the conclusion that gelatin contains 
numerous L-prolyl-L-hydroxyprolyl bonds. These properties can be explained 
hy assuming that parts of eis-L-prolyl-L-hydroxyprolyl bonds form the film. and 
parts of trans-L-prolyl-L-hydroxyprolyl bonds dissolve in the aqueous subphase. 


H.B.M. 
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Effect of Neutral Salts on the Chrome Complex in Chrome Liquors 
Used for Tanning. D. Ramaswamy and Y. Navyudamma. Bull. Central 
Leather Research Inst. Madras. 6, 429-34. (1960).—NaCl or Na.SO, was 
added to solutions of Cr alum or Cr(ClO,).. generally 337 basic. and absorp- 
tion at 220 and 230 my was measured at intervals for 24-48 hr. In most cases. 
absorption increased during the first hour and thereafter remained practically 
constant. The rapidity with which equilibrium is attained indicates that “outer 
shell” or ion pair complexes are formed. rather than “inner shell” or co- 
ordination complexes. since the latter generally are formed rather slowly. 


H.B.M. 


Investigations on the Curing of Hides and Skins. IV. 8. C. Nandy, S. 


N. Sen and K. T. Sarkar. Bull. Central Leather Research Inst. Madras. 6, 413 


26 (1960).—-Four lots containing 6 large calfskins each were cured as 
follows: (1) green-salted with 35¢¢ solar salt: (2) brined in saturated salt. 
drained and lightly resalted: (3) brined. drained. brushed on flesh side with 


0.207 Na pentachlorophenat dissolved in brine. and lightly resalted; (4) 
washed. drained. brushed on flesh side with 0.32567 Na pentachlorophenate 
dissolved in water. and then green-salted with 15¢- solar salt. All the skins 
were cut into sides. and half th sides in each lot were fleshed before curing. 
\fter 72 months storage at 15°C.. Lots | and 2 showed much red heat and 
hair slip. while the lots cured with antise plic were practi ally free from these 
damages. There was no significant difference between green-salted and brined 
skins, or between prefleshed and = nonfleshed sides. but subsidiary laboratory 
tests showed that brine cure proceeds much faster for prefleshed sides. The 


sides were processed for Cr upper leather, Leather weight vields. on green 


weight. increased very liohthy n the order. Lots 1 and 2. Lot 3. Lot 4. but 
trea \V eld per Ih ereen weight ney ased ! the reverse order. No significant 
differences in vield or ‘n leather quality were noted between prefleshed and 
nonfleshed sides. H.B.M. 


A Study of the Chemical Shrinkage and Relaxation of Collagen 
Fibers. M. Chy ipil and R. Zahradnik. Biochim. Biophys. Acta. 40. 329-39 
1960).—The_ kinetics of the course of shrinkage and relaxation of collagen 
fibers (rat-tail tendon fibers of approx. 0.15 mm diameter) is described. Data 
were obtained by following changes in fiber leneth and by determining the 
oncentration of liberated substances mucoproteins) on immersing collagen 


fibers in Na€lO, solution. lodide. perchlorate. thioevanate and xanthogenate 


are anions most effective in promoting shrinkage and relaxation of collagen 
fibers. Shrinkage in Na€lO olution over a temperature range 16°—30 
nvolved an enerey of activation o ipproximately 55 keal. mol while for 


relaxation in the same medium a value of 9.6 was determined. Shrinkage is 
onnected with splitting off of a mucoprotein and relaxation is due to rupture 
of the linkage between procolla en and metacollagen. J.M.C. 


The Formation of Fibrils from Collagen Solutions. |. The Effect 
of Experimental Conditions: Kinetic and Eleetron-Microscope Studies. 
(,. Wood ind Vl. Ke ve h P ochen / 4cBe 965 OS ‘ 1960). Measurement ol 
| 


! 


ie increased opacity of collagen ( lf skis buffer svstems was employed in 


i study of the effeet of expel mental conditions pH ron streneth. tempera 
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ture and collagen concentration) on the rate of fibril formation. Parallel to 
the rate studies, the morphology of the collagen precipitates was investigated 
by electron microscopy. The variation of fibril width with various experimental 
conditions is discussed and it is indicated that the ultimate fibril width is 
decided before any appreciable precipitation has occurred. Variation of rat 
of precipitation with ionic strength and pH indicates that it is controlled 
by electrostatic interaction between the soluble collagen particles. J.M.C. 


The Formation of Fibrils from Collagen Solutions. 2. A Mechanism 
of Collagen-Fibril Formation. G. Wood. Biochem. J.. 75, 598-605 (1960). 

Fibril formation is regarded as the result of two processes: (a) nucleation. 
and (b) growth of the nuclei into fibrils by accretion of further soluble 
collagen particles. The reaction of the soluble particles with the surface of the 
growing fibrils is assumed to control the rate of growth. Equations are de- 
rived which qualitatively account for the occurrence of a lag period in_ pre 
cipitation and for the observation that the final distribution of fibril width is 
determined during the lag period. J.M.C. 


The Formation of Fibrils from Collagen Solutions. 3. Effect of 
Chondroitin Sulfate and Some Other Naturally Occurring Polyanions 
on the Rate of Formation. G. Wood. Biochem. J.. 75, 605-12 (1960). 
Low concentrations of heparin and desoxyribonucleic acid were found to re 
tard fibril formation while chondroitin sulfate A and C accelerated fibril 
precipitation. Chondroitin sulfate B and hyaluronic acid had no effect. Chon 
droitin sulfate A accelerates precipitation by affecting the nucleation process, 
the first step in fibril formation. Addition of chondroitin sulfate to collagen 
solutions pretreated with phosphate buffer at O°C. retarded subsequent pre- 
cipitation at 25°C., an indication that nucleation had occurred during pre-treat- 
ment and that the observed retardation was due to the effect of chondroitin 
sulfate A on growth. TNA. 


The Physical Measurement of Color. A. Derbyshire. /. Soc. Leather 
Trades Chemists, 44, 286-301 (1960).-—The paper outlines the physical facts 
of color perception and shows how the C.I.E. system of color specification 
takes account of these facts and permits specification of color or color dif 
ference by three numbers measurable by methods which are described. The 
potential value of such measurements to industrial users of color is discussed 
and is illustrated by an outline of recent expe rimental work on color standard 
ization and color match prediction. J.M.C. 


Some Present-Day Requirements of Shoe Manufacturers and Wear- 
ers for Insole and Upper Leathers. L. Huggett. /. Soc. Leather Trades 
Chemists, 44, 271-86 (1960).—The desirable properties of insole and upper 
leathers are discussed from the consumer’s and the manufacturers point of 
view. and these are related to the various chemical and physical tests per 


formed at S.A.T.R.A. J.M.C. 


The Manufacture of Pig Glove Leather. F. Stather. H. Herfeld. H. 
Moser. and K. Hiartewig. Ges. Abhandl. deut. Lederinst. Freitberg/Sa.. No. 14, 


87-102 (1959).—-The successive steps in the process were critically examined 
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with respect to their contribution to production of stretchy. non-rubbery 
leather. Pig necks for gloves must. bs separated from the croupons intended 
lor shoe leather before reliming. not after tanning, as the desired properties 
cannot be achieved merely by fatliquoring and mechanical treatment. The 
following treatments are necessary or desirable: partial degreasing after flesh- 
ing. using warm water and 0.5¢¢ NaOH: bristle destruction by drumming with 
Na.S (painting offers no advantages): a 14-day reliming at about 25°C. using 
up to LOC. lime in a liquor containing 50¢¢ old lime liquor: complete delim- 
ing: thorough degreasing: bating 5-8 hr. at 32°C.: pickling overnight with 
I ; H.SO, and horsing 4 days out of pickle: a slow. scant tannage, starting 
with O-106¢ basic Cr alum. followed by 427 basic Cr alum. both fed in 
many parts. with eventual neutralization to a shrink temp. of only 80°-85°C.;: 
omplete neutralization after splitting and shaving: light retannage with a 
replacement syntan: thorough fatliquoring: drying at room temperature: crust- 
ng: rewetting and dyeing: drying at room t mperature: and second crusting. 
Hand iY ining twice a week. or we rking once aw ek on the fleshing machine 
during the reliming period helpful. Increasing the quantity of the bate o1 
h amt. of ac idl used rh pie kle Is not helpful. \ complete procedure is given. 
Yields and analytical and physical test data are tabulated. The leather should 
ave a minimum tensile streneth of LOO ke. per sq. cm., stitch tear 50 ke. 
per em.. extension at break 6067. and extension of 3067 under a 2.5 ke. load. 


H.B.M. 


Polyamide as Chromatographic Adsorption Material. G. Reich and 
W. Bartel. Ges. Abhandl. deut. Lederinst. Freiberg) Sa.. No. 14, 27-33 (1959). 
Py ‘vai des adsorb throuegl 


formation of H-bonds and thus are analogous to 


collagen in many respects. The sorption curves of phenol on hide powder and 
polyamides are similar in shap though polyamide has a higher sorption 
capacity. Tests with dyes show that sorption by polvamide decreases with in- 


creased no. of SO.H groups in the dye. and increases with no. of substantive 
roups. Polyamides can be used to separate sulfonation products of phenols 

dt parate methylol compounds from dihydroxydiphenyl sulfone. A’ great 
advantage of polyamide is that water an often be used as eluant: if not. 


dilute methanol may be used, H.B.M. 


Statistical Planning and Evaluation of Research in the Realm of 
Leather. G. Reich and R. Steinhardt. Ges fhhandl. deut. Lederinst.. Frei- 
Sa No. 1 1. 1-1 19 3 \r elomentary position. H.B.M. 


Simple Apparatus for Aseertaining the Area Stretch of Leather. 
(5. Reich and A. Meissner. Ges. Abhandl. deut. Lederinst Freiberg/Sa., No. 14. 


5 St 11959) | met! that described by Merrill (JALCA, 34.5 
19039)) using the Stather-Herfeld water permeability apparatus equipped with 
rubber diaphragi nstead of a Mullen tester. Illustrative pressure-stretch 


CUIrVEeES aft CIVel H.B.M. 


Chemical and Eleetron-Optical Investigations on the Reaction of 
Basie Chromium-lHil-Complexes with Collagen. K. Kiihn and FE. Gebhardt. 
Leder. 11. 148-52 (1960 Collagen fibers from Achilles tendons were given 


various treatments guanidation. deaminization. deaminization and acetylation, 
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methylation, methylation and deaminization, or methylation. deaminization and 
acetylation—to modify the side chains. They were then tanned with basic 
chrome alum (cationic). CrCl plus 6 equivalents of Na.SO, per Cr (anionic). 
or Na tetraoxalate diol chromate (anionic). The tanned fibers were examined 
in the electron microscope for cross striation. and. shrinkage temperatures 
and Cr contents were determined. The Ne tetraoxalate diol chromate had no 
tanning action at all unless it was partially hydrolyzed by treatment with 
acid, because the complex is too stable. All the fibers in which the COOH 
groups were intact (not methylated) showed marked cross striations after 
tanning, no matter whether the tanning agent was cationic or anionic. and 
none of the methylated fibers showed anything but blurred striations. Modifica 
tion of basic or hydroxyl groups had little or no effect. This was true also of 
Cr fixation and elevation of shrinkage temperature. though shrinkage tempera 
tures could not be measured for methylated fibers because they were excessively 
swollen. Decarboxylated fibers fixed very little Cr from basic Cr alum (as 
expected), or from acidified tetraoxalatochromiate. but they did fix ap 
preciable amounts from the sulfitochromiate. However. in this last case th 
decarboxylated fibers fixed only about a fifth as much Cr as did acid-swollen 
native collagen. It is concluded that the highly subdivided cross striations 
are produced by cross-linking of COOH groups through Cr. whether the © 
complex was originally cationic or anionic. H.B.M. 


Recent Investigations on Aldehyde Tannage in the U.S.A. bk. M 
Filachione. Leder, 11, 141-48 (1960).--A summary of work done at the 
Eastern Regional Research Laboratory and at the OM Research and Develop- 
ment Laboratory, most of which has been published in /4LC4. H.BM. 


The Production of Loose Grain in Shoe Upper Leather through the 
Combined Action of Stretching (Lasting). Gluing to the Lining 
Leather, and the Adhesive. W. Ackermann. Leder. 11. 152-53 (1960). 
It has been known that otherwise tight-breaking leathers sometimes break 
loose. or even pipey. after being pasted to the lining. This effeet is not alwavs 
apparent until the leather is stretched. A simple test to determine whether a 
given adhesive will induce loose break is described. Leather strips. about 15 x 3 
cm.. are pasted to the lining (or just the adhesive is applied). dried. and 
stretched 2067 for 5 min... resulting in about 10¢, permanent increase i 
length. Then the leather is tested as usual for looseness. H.BM 


Chemical Investigations on the Carbohydrate Groups of Collagen. 
H. Hérmann. Leder, 11, 173-79 (1960).--While the amino sugars, which 
obviously come from the mucopolysaccharides of the interfibrillary substances 
are rapidly and completely removed by treatment with dilute alkali. a larg 
part of the hexoses is retained very tenaciously. Citrate-soluble collagen can 
be freed completely from amino sugars by repeated precipitation or by shaking 
out with CHCL.. while most of the hexoses are retained after these treatments 
Contrary to the belief of Mikhailov ef al.. the fibrils obtained from = solubl 
collagen free from amino sugars do show crossbanding. though the contrast 
is very slight and is much improved by adding mucopolysaccharide. When 
collagen is partially denatured by heat and digested with trypsin. all of the 
hexoses remain in the small insoluble residue. After repeating these treatments 
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the residue amounted to only 1.56¢¢ of the original collagen and contained 
DY, » 
ew 


« hexoses and only 2 niirogen. It is suggested that the hexose molecules 
lorm cross links between polypeptide chains. being bound to one chain by 
1 glucoside bond. probably through O, and to either one or two different 
chains by ester linkage with carboxyl groups. Most of the hexose is removed 
from soluble collagen by oxidation with HIO, in 0.107 acetic acid. The poly- 
peptide chains are not) broken: only side chain amino acids are attacked. 
Collagen is dissolved at room temperature by simultaneous action of HIO,, 10% 
celtic acid, and 8M urea: successive treatments with these reagents in any 
order is’ ineffective. Probably these reagents act on the glucoside linkage. 
Similarly. collagen is dissolved by simultaneous action of hydroxylamine and 


KENS o1 Libr. which act on ester linkages. H.B.M. 


Methods for Determining Gums in Wattle Bark Extract. /. A. Maihs 
and D. G. Roux. Leder, 11. 179-83 (1960).—-Wattle extract contains 6 to 7% 
of vegetable carbohydrate gums. which contribute to the high viscosity and tend- 
ency to sludge formation in the tan liquors. Part of the gum is adsorbed by hide 
powder along with tannin. Two methods of determining gum are described. 
In the first. about LO g. of powdered extract is extracted in a Soxhlet apparatus 

Soxhlet tube cooled) for 2 hr. with an azeotropie mixture of dioxane and 
water. or for L6 hr. with anhydrous acetone. These extractions vielded 7.8 and 
6.46. respectively. of residue that tested free from tannin with FeCL,. Longer 
extraction with dioxane resulted in partial solution of the gum. Of other 
solvents tried. anhydrous methanol dissolved the gum, and azeotropic mix- 
tures containing ethanol. isopropanol. ferf.-butanol. or methylethyl ketone did 
not vield tannin-free residues. In the second method. 10 ml. of a 10067 solution 


of extract is treated in a centrifuge tube with 200 ml. acetone or azeotropic 
dioxane. shaken. centrifuged. decanted. and the residue washed twice with the 
solven . and finally dried and weighed, Phe percentages of residue found by 
his precipitation method were practically the same as by the extraction method. 
The residue contains 10-127 ash which must be subtracted from the weight 


f the residue. Determinations of methoxyl groups and nitrogen indicate that 
the residue contains smal! amounts of lignin and protein. Gums may be de- 


termined in the residue by hydrolyzing and determining reducing sugars by 


the usual methods. H.B.M. 


The Manufacture of Sole Leather with the Use of Higher Propor- 
tions of Synthetic Tanning Materials. F. Stather. G. Reich. and J. Uberla 
Ges. Abhandl. deut. Lederinst. Freiberg) Sa... Ne. 15. 5-15 (1959) .—Eastern 
Germany produces only 30¢¢ of its vegetable tannin requirement, and_ this 
onsists solely of pine bark tannin, Synthetic tanning materials now constitute 
1550, of the total tannin consumed. A description is given of large-scale 
experiments that were undertaken to see if imports of vegetable tannins could 
be still further reduced by using 70-100¢; syntans. These experiments were 
carried out in tanneries and extended over 2 to 212 vears. The syntans em- 

(1) Pellutan EZE. a mixed condensate of dihydroxydiphenyl 
sulfone, phe nolsulfonie acid. ligninsulfonic acid. and HCHO. (2) Pellutan G40. 
: condensation product of polyhydroxyphenols, ligninsulfonic acid, and HCHO, 
ind (3) Wofagan M. an o-sulfonated cresol-LHCHO resin with beechwood sul- 


iy 
1 


ploved were 


e liquor. In 4 tests. these syntans were used in about equal amounts: in 
the Sth. Pellutan EZE and G40 were used in the ratio 4:1. From 48 to 100% 
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total syntan was used, with 20-30¢; pine bark extract. and 0-24¢¢ of a blend 
of oakwood, quebrax ho, chestnut. wattle. and valonea, of which oakwood con- 
stituted half—all calculated on the total tannin basis. Tannage was done by 
the procedures used in the tanneries in question and included a series of 
suspenders, layaway vats. and finally drum tannage. Total time was from 85 
to 153 days. Data are presented for liquors and leather. In all the tests. the 
leather yield and degree of tannage declined with time. while time of tannage 
and, to some degree, consumption of tannin increased. Use of more than 50%, 
of syntans in the blend will necessitate drastic changes in tanning methods, 


H.B.M 


The Different Behavior of Syntans and Vegetable Tannins During 
Continuous Feeding in Pit Tannage. F. Stather. G. Reich. J. Uberla. and 
W. Barthel. Ges. fhhandl. de ui. hi der nist, f re herg . No. 15. 16 33 { 1959). 


Pieces of dehaired. delimed cattlehide were tanned in the laboratory in 7 
different series of liquors—4 containing a single syntan (Pellutan EZE. Pellu 
tan G40, Wofagan M [see preceding abstract] and Wofagan E [condensation 
product of 2-naphtholsulfonie acid. a phenolic oil, and HCHO]): 1. pine bark 
extract; 1, a blend of oakwood. quebracho. chestnut. and wattle extract 
(3:1:1:1); and 1 containing 50¢¢ of syntans (equal parts of Pellutan FZE. G40, 
and Wofagan M) 30¢¢ pine bark extract. and 2067 of the above vegetable tan 
mixture. Each laboratory tan lot passed through & suspenders (3 days in each) 
and 3 layaway liquors (18 to 24 days in the Ist and 27 days in the 2nd and 
ird)—total tanning time 96-102 days. Initially. all 7 sets were made up t 
the same tannin concentrations. increasing gradually from tail suspender to 
head layaway; thereafter. the tail liquor was discarded after each lot. and 
all tannin was added in a fresh head suspender. Each lot was given 336 
tannin on the white weight. The whol experiment took 8 months. Liquors and 
leathers were analyzed at various stages of tanning. After equilibrium was 
established, it was evident that the tail liquors of the syntan series were much 
higher in tannin (by hide powder analysis) than the corresponding liquors 
of the vegetable tannin series. But analyses by the amine precipitation method 
(see abstract. JALCA, 54, 534 [1959]) showed that the tail syntan liquors 
actually contained litthke or no true tannin. Analyses of the syntan leathers 
showed that most of the true tannin was taken up in the head lavaway. and 
that the long tannage in dilute liquors merely accomplished a certain amount 
of filling. The syntan leathers had lower degrees of tannage. but the leather 
tanned with 307 syntan had the highest. Physical tests showed no pronounced 
differences except that the syntan leathers had low sweat resistance. When 
calfskin pieces were tanned in liquors ol varving concentration. tnciprent 
leathering took place in vegetable liquors containing only 8 to 20 g. tannin pet 
liter. while 40 to 70 g. tannin per liter was required to give the same effect 
with syntan liquors. In tanning with svntan. it will be necessary to inereas 
the total amount of tannin given (figured from hide powder analysis) and 
to discard tail liquors at much higher apparent tannin concentration than in 
the case of vegetable tannins. By so doing. the tanning time can be shortened 


materially. H.B.M. 


The Use of Aromatic Syntans in Tanning at Elevated Temperature. 
F. Stather. G. Reich. and G. Zimmermann. Ges. Abhandl. deut. Lederinst. Fre 
herg/Sa.. No. 15, 34-39 (1959) .—Leather tanned at about 40°C. with mixtures 
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containing syntans is notoriously weak. Seven commercial syntans, 2-naphthol- 
sulfonic acid and its condensation product. ligninsulfonie acid. and 4 vegetable 
tannins were tested by Vago’s method (see ibstract. J/ALCA. od, noo [1959] ) 
by digesting thin, dehaired skin specimens in 17° Baume solutions for 6 weeks 
it 40°C. None of the vegetable tannins produced any damage. Five of the 
Vilans. ligninsulfonic« ac id and esper ially z naphtholsulfonic acid and its con- 
densation product caused more or less damage. but 2 syntans did not. These 
were Wofagan M and Pellutan G40, which are notably low in sulfonic acid 
roups. Leather pieces were tanned with 3 vegetable tannins and 3. syntans. 
wt 20°. 30° and 4O0°C., either without pretannage or following pretannage with 
either Cr or HCHO. The tensile streneths of the vegetable leathers and the 
Pellutan G40 leather were practically unaffected by temperature of tannage 
rad Little iffected by prelannage but the tensile strengths of the other 2 
vitan leathers tanned at 40°C. without pretannage were very low. Pretannage 
vith Cr prevented this damage in both cases. and pretannage with HCHO 


| oO in one case but not the other. As a general precaution, syntans should 
used at) temperatures not exceeding 35°C... preferably with prechroming. 


H.B.M. 


Accelerated Sole Leather Tannage through Pretannage with Metal- 


Fannin Complexes. F. Stather. G. Reich. and S. Walther. Ges. Abhandl. 
eul., Lederi Frethe Sa... No. 19. 10-49 ¢1959).--Pretannage with a mix 
ure of syntan and chrome liquor. before tanning with strong vegetable or 

ntan liquors. is claimed to give more uniform vertical distribution of Cr 
han pretannage with Cr alone. Tests showed that 9 out of 13° syntans tested 
were compatible with Cr alum (freedom from precipitation). and 2 more were 


omp itible when masked with Na.SO.. Five out of the 15 were compatible with 
Ko alum. Tanning tests were performed. using 32 different pretannages with 
nixtures of Cr alum or Ko alum with various syntans. followed by tannage 


rset of 7 liquors for 28 days using a mixture of 5067 syntan (blend of 3) 
nd ov vegetable tanniu mostly pine bark). The Cr or Al content of grain. 
ld'e. and flesh splits and shrinkage temperature were determined after pre 
nnage, and degree of penetration. vield on white weight. strength. and stretch 
were measured after tanning. Penetration and vield could not be related to 


total metal uptak or uniformity of metal distribution. hoth of whic h varied 


idely. but in a general way the mixtures of Cr alum with auxiliary syntans 


i\ bette results than mixtures with repla ment svntans. Tanning tests 
were carried out with a mixtur of vegetable tannins. a mixture of vegetable 
ind vathetic tannins. and 2. different votan following pretannages with 
Cr alum. alone or blended with 6 different syntans or similar products. or with 

commer il Cr-svntan oncoction Penetration was measured daily. After a 

penetration w complete for the straight vegetable liquor in all cases 
cluding no pretannage at all!). and was incomplete for the vegetable-svntan 
xture and for Pellutan AK in all) cases. For these tannages, pretannage 
witl either a thum condensed naphthalene sulfonic acid Or Cy alum 
Pellutan GAO 2 Na.SO. improved penetration slightly. For tannage with 


Pellutan G40 penetration was complete or nearly so in all cases. Degree of 
tannage was determined for some of these leathers. Pretannage with Cr alum 
thavnve ( tlum with condensed 1 iphthalene sulfonic acid. or the commercial 
pretanninge agent eave nereased tannin. fixation from the vegetable tannin 


lend ind from both svntans ind Cr alum alone was most effective in all 3 
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cases. Fixation from the syntan-vegetable tannin blend was decreased. if any- 
thing, by pretannage. Tan values were measured for hide powder. after various 
pretannages and after subsequent tannage with Pellutan G40. The final tan 
value, compared to non-pretanned hide powder, was increased considerably by 


pretannage with Cr alum alone or with Cr alum Pellutan G40 2 
Na.SO. and was not materially affected by the commercial pretan compound 
or by Cr alum +- condensed naphthalene sulfonie acid. Porosity of the leathers 


after pretannage. determined by measuring the permeability to water under 
0.5 atmosphere pressure, is not a reliable index of the effectiveness of pre 
tannage, as claimed by Michailov. but permeability to 6\) NaCl solution, which 
prevents acid swelling, is such an index. H.B.M. 


A Simple Method for Measuring the Complexing Affinities of Are- 
matic Tanning Materials and Dyes toward Chromium (IID) Salts. 
G. Reich. S. Walther, and F. Stather. Ges. Abhandl. deut. Lederinet. Frei 
herg Sa.. No. 15, 50-53 (1959).—The method of Otto (abstract. J/AIL.CA. 54. 
77 [| 1959]) in which the materials under study are adsorbed on a column 
of precipitated CriOH).. has been modified. Increasing quantities of the dy: 
or tanning material are mixed with identical quantities of Cr( NO.) solution. 
after which NaOH is added to precipitate Cr(OH).. the solutions are boiled 
ind filtered and the filtrate is examined for dye or tanning agent. The amount 
of the substance under study that can be complexed by the fixed amount of 
Cr is the largest quantity of that substance that is coprecipitated completely. 
Dye filtrates are examined visually. and tanning agent filtrates by testing witl 
Cd acetate and pyridine. The effects of structure on the complex-forming capacity 


of dyes and the effects of such masking agents as phthalate and resorcinolat 
in inhibiting complex formation were studied by this method. The results 
were in agreement with those reported by Otto (abstract JALCA, 54, 422 
1959]). H.B.M. 


Manufacture of Suede Garment Leather from’ E.L. (Vegetable- 
tanned) Sheepskins. T. 5. Krishnan and P. 5. Venkatachalam. Bull. Centra! 
Leather Research Inst. Madras. ©, (84-87 (1960).—The leather is stripped 
with borax. bleac hed with oxalic acid. ( leon. and a bleaching “Vntan. ind 
retanned with Cr to a shrink temperature of LOO’C. After the skins are neutral 
ized and fatliquored, they are dried, crusted and buffed. wet back with Na 
lauryl sulfonate. dyed. and treated with a chrome waterproofing compound. 


H.B.M. 


Report of the Research Institute for the Leather Industry in Vienna 
for the years 1955-59. J. A. Sagoschen. Leder Kurier, 4. 132-37, 139-45 
(1960).—This report of the activities of the institute includes tabular data 
on a vast number of tannin analyses. H.B.M. 
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Waterproofing and Coating Leather and Other Surfaces. Brit. Pat. 
651.020. Midland Silicones Ltd. Appl. Oct. 2. 1957.—-Leather, tanned, tawed 
or otherwise cured. and either finished or unfinished. and of any type such 
is horsehide. pigskin. hid and cowhide. is rendered water repellent by treat- 
ment with a composition comprising (1) 50 to 8567 (by weight) of a siloxane 
composed of units of the general formula R,"!'SiO,— ,. wherein each R!!! is 


al monovacent hy dro irbor or halogenated hv droc arbon radical n is 0. r 2 
» > 


or 3 and the average ratio of R Si in the siloxane is from 0.9 to 3.0: and 


2) 15 to 506 of a B-dicarbonyl zirconium compound containing an average 
of 0.75 to 4.0 $-dicarbonyl groups per /1 atom. (see Groups 1\ (a) and 1\ 


bi). The compositions are preferably applied in’ solution, e.g. in’ toluene. 
Kvleme rit thy ke re chlor de or pore hlore thy le ne, hy dipping. brushing or spray 
in \ preferred composition consists of a mixture. by weight, of (1) 15 to 
906, of a B-dicarbonyl Zr compound: (2) 5-706 of a methylpolvsiloxane 
composed of (CH SiO and SiQ. units: and (3) 5 to 8067 of a siloxane 
of the formula Z,,SiO wherein each Z is a hvdrocarbon radical of less 
than 7 C atoms and om has an average value of from 2 to 2.9. Examples are 


ven of leather impregnated with the compositions. Glass. ceramic and other 
surfaces may also be rendered water-repellent. In Example 2. unfinished leather 
Which had been rendered water-repellent by impregnation with the above com- 
position was coated with a composition composed of 6067 (hv weight) of 


water, 20°, of propylene elyecol. 10% methyl methaervlate and 1067 black 


pigment. and after drying was further coated with a composition consisting 
of 55.6% of water LI. of casein-shellac solution. 5.56¢ of carnauba 
vax. 13.9¢¢ of a methyimethacrylate resin and 13.9¢7 of pigment. After drv- 

a top coating comprising 50 of nitrocellulose lacquer and 5067 of water 


Was applied. Speciiications 779.347 and 804.162 are referred to. 


Mothproofing of Keratinaceous Materials. U.S. Pat. 2.945.735. L. M. 
Kozloff. Chicago Hh. assienor. by direct and mesne assignments. of seventy 
percent to Hightower-Morse & Company. Chicago. Th. a corporation of Dela- 
ware, ten percent to B. Wolnak. Highland Park. and five percent to . &. 
\ntonow. Chicago. Hh. Filed Dee. 17. 1957.--12. A process of mothproofing 
ind dyeing wool which comprises contacting wool with an aqueous solution 
ontaining acid wool dyes and pyridine-3-sulfonic acid under acid conditions 


produce a dved wool having pvridine-3-sulfonic acid impregnated therein. 
| pre: 


Mothproofing of Keratinaceous Materials. (. 5. Pat. 2.945.736. L. M. 
Kozloff. Chicago. Ub. assignor. by direct and mesne assignments, of seventy 
percent to  Hightower-Morse & Company. Chicago, Il.. a corporation of Dela 
ware. ten pereent to Bo Wolnak. Highland Park. and five percent to J. P. 
Antonow. Chicago Hl. Filed Dee li LOST 1. A method of controlling the 


{ 7 / 


‘arvae ¢ Tineola bisselliella which comprises contacting the wool habitat of 
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said larvae with an aqueous solution containing acid wool dyes and benzimida 
zole wherein said solution is maintained at a pH of less than about 2. to 


produce a dyed wool containing at least about 0.57 benzimidazole by weight 
thereof. 


Method of Dehairing Hides. (. 5. Pat. 2.945.737. T. C. Thorstensen. 
Chelmsford, Mass., assignor to Tanners’ Council of America. Inc.. New York 
N. 2. a corporation of New York. Filed \pr. 25, 1957 |. The process of 
dehairing cattle. sheep and goat hides in such fashion as to produce recoverable 
hair without damage to the hides. which comprises treating wet hides with 
a first, lime-free. bath comprising an aqueous alkaline solution of 2 to 10 
based on hide weight. of an alkali metal salt which has a reducing action 
strong enough to reduce the S——S linkage in cystine. for a period of at least 
an hour, the pH of the bath being maintained at a point not above 11.0 for 
substantially but not necessarily the entire treatment period, removing the first 
bath, treating the hides for a few hours at ordinary ambient temperatures with 
a second bath comprising a lime-free aqueous alkaline solution containing 
ammonium ions representing at least 0.15¢¢ NH, and sodium ions. and main 
tained during the treatment at a pH of at least LO and under 12.0, and then 
mechanically separating the loosened recoverable hair from the hides. 


Oil Base Fat-Liquor Composition with Polybasie Acid Ester and 
Method of Use. U.S. Pat. 2.950.950. |. Plappe r. R. Hevden. and G. Arnold, 
Dusseldorf, Germany. assignors to Bohme Fettchemie G.m.b.H.. Dusseldorf. 
Germany, a corporation of Germany. Filed June 24, 1954.7. A fat-liquoring 
composition for chrome-tanned hides and skins. comprising an oil base and 
about 2 to 2067 of a masking agent selected from the group consisting of acidi 
higher aliphatic alcohol mono-esters of poly hasic acids. selected from the 
group consisting of tri- and tetra-basic acids wherein the alcohol radical con 
tains from 12 to 18 earbon atoms. and salts thereof. said masking agent contair 
ing at least two free acid groups ind being soluble in said oil base. 


New Dyeing Process. |. S. Pat. 2.950.105. H. R. Hadfield. B. Batterbee. 
and D. Lemin, Manchester, England. assignors to Imperial Chemical Industries 
Limited. Millbank. London. England, a corporation of Great Britain. Filed 
Sept. 1O. 1957. 1. Proeess for coloring textile materials selected from. the 
class consisting of protein and regenerated protein” textile materials with a 
water-soluble di-chloro-s-triazinyl amino dyestuff containing as the chromophoris 


group a member selected from the class consisting of azo and anthraquinon 


chromophori groups. which comprises applying the said dvyestuff to the said 
textile material in an aqueous medium at a temperature from about OPC. to 
about 55°C... in conjunction witl i treatment with an acid-binding agent 
selected from the group consisting of wate soluble carbonates and bicarbonates 


nm a dilute aqueous solution 


Process for Dressing Leather. |. S. Pat. 2.950.216. G. Kolb. Koln 
Stammheim, and K. Eitel. Leverkusen. Germany. assignors to Farbenfabriker 
, 


Baver Aktiengesellschaft. Leverkuser Germany a corporation of Germany. 
Filed June 1. 1955.1. A process of dressing leathet which comprises treating 
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the leather with an aqueous emulsion of a copolymer of at least 450 by 
weight of a conjugated butadiene and at least 10¢0¢ by weight of 1,1-dichloro- 
ethene. 


Treatment of Tanned Hides and Leather with Polymers of Vinyl 
and Diene Monomers, Emulsifiers and Tanning Agents. U. 5S. Pat. 
2.949.335. G. Mauthe. Opladen. W. Graulich Leverkusen-Bayerwerk. and H. 
Rohling., Leverkusen, Germany. assignors to Farbenfabriken Bayer Aktiengesell- 
schaft, Leverkusen, Germany, a corporation of Germany. Filed Mar. 7, 1956. 
|. The process which comprises contacting tanned hides and leather with an 
iqueous emulsion of a member selected from the group consisting of homo- 
polymers and copolymers of vinyl- and diene-monomers and with at least 207 of 
a member selected from the group consisting of anionic. non-ionic. and cationic 
emulsifiers in the presence of at least one tanning agent selected from the 
eroup consisting of anionic vegetable and synthetic tanning agents. said syn- 
thetic tanning agents being phenolic-hydroxyl-group-containing and sulfonic- 
cid-group-containing tanning agents. said contacting being conducted in a 
medium selected from the group consisting of a neutral, an acid, and a weakly 
Ikaline medium. so as to preserve the acidity of the leather. 


Fireproofing Textiles &e. Brit. Pat. 630.800. Farbenfabriken Bayer 
\.G. Appl. April 4. 1957 Compositions for fire-proofing permeable materials 
comprise amido-phosphoric acid derivatives of the general formula 


x 


HN] — P — Ni H 
N 
a i“ 
Y, 2 


wherein \ represents oxygen or sulphur. Y, and Y. each represent a hvydro- 
arbon radical which may be saturated or unsaturated. aliphatic. cycloaliphatic. 
aryl or aralkyl and may be substituted e.g. by halogen. o1 \ may be hydrogen 
or y md Y. together with the nitrogen atom form a heterocyclic radical. e.g. 

ethylene mine. pyrrolidine piperidine, he xamethyleneimine Or morpholine 
radical. and n denotes any integer. They may be used in solution in solvents 


such as water. alcohols. esters. ketones. hydrocarbons or halogenated hydro- 
arbons or as dispe rsions. Heat treatment at 100-150°C. may be effected after 
mpregnation. Textiles. wood. cardboard, leather and plastics may be treated 
Other substances which may be present include isoevanates and condensation 
products of formaldehyde. e.e. with urea. ouanidine. dievandiamide or mel- 
anne, 


Monoazo Dyestuffs and Their Metal Complex Compounds. U. 5. 
Pat. 2.928.823. O. Senn. Arlesheim. near Basel, H. Uehlinger. Binningen. and 
W. Webel Rieher near Basel. Switzerland. assignors to Sandoz Ltd.. Basel. 
Switzerland. a Swiss firm. Appl Aug. 18. 1958-1. A member selected from 


he group consisting of a monoazo dvyestuff which is free from sulfonic acid 
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groups. is free from carboxylic acid groups standing in a position other than 
ortho to the azo group and corresponds to the formula 


and the chromium and cobalt complex compounds thereof. wherein x stands 
in ortho-position to N=N and represents a member selected from thi 
group consisting of a hydroxy and a carboxy group, 


Ho 


represents the radical of a member selected from the group Consisting of 
!-hydroxy-acenaphthene. 9-hydroxy phenanthrene. 2-hydroxyindole. 2-hydrox) 
5.7-dibromoindole. 1-methyl-2-hydroxvindole and 1l-acetvl-2-hvdroxvindole. and 
A 

N—-N-k,-C 


\\! 4 


c—xX 
_ pea 
ay 


\ represents a member selected from the group consisting of a further un 
substituted benzene radical and a further substituted benzene radical. the sub 
stituents being selected from the group consisting of methyl. chlorine. nitro. 
methylsulfonyl, sulfonic acid amide. sulfonic acid lower alkylamide. sulfonis 
acid lower hydroxvalkylamide. sulfonic acid lower alkoxvalkvlamide. sulfoni: 
ac id phenylamide. sulfonic acid eve lohe xvlamide and sulfonic wid morpholide 
( seful for coloring wool and leather. 


Tanning Agent. U.S. Pat. 2.946.649. R. Heyden. Dusseldorf. Germany. 
and F. Schmitt. deceased. late of Dusseldorf. Germany. by A. Schmitt. née 
Neukirchner. Dusseldorf. Germany. heir. assignors to Boehme  Fettchemic 
G.m.b.H.. Dusseldorf. Germany. Filed July 20. 1956.1. A process for tanning 
skins. hides and furs into leather. which comprises milling into these materials 
from 1 to 8 percent of the polyalkyl ether condensation product obtained by 
the condensation of from 6 to 18 mols ethylene oxide with one mol of an 
alkylated sulfamide selected from the group consisting of alkylated benzen: 
sulfamides and alkylated naphthalene sulfamides. the alkyl radical being se 
lected from the group consisting of butyl. hexvl. octyl dodeevl and octadeev| 
radicals. adjusting the pH range during milling to 2 to 9. until tanning occurs 
and washing the excess tanning agent from the leather after tanning is complet 


Process for Dyeing Keratinous Material with Ortho-Diphenols. 
L. S. Pat. 2.944.869. G. Kalopissis and G. Ghilardi. Paris. France. assignors 
to Societe Anonyme dite: Societe Monsavon-L Oreal. Paris. France. a corpora 
tion of France. Filed Jan. 17. 1958 
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1. A process for dyeing hair and other keratinous materials which comprises 


applying thereto an aqueous solution consisting of at least one orthodiphenol 
of the general formula: 


wherein Ris selected from the class consisting of the hydrogen atom, the halo- 
ren atom. aldehyde. alkyl. carboxy, alkoxy. nitro-hydroxvalkyl and alpha amin» 
propanoic groups. and an oxidizing agent selected from the class consisting 
f ammonium and alkali metal iodates. periodates and persulphates 


Method of Hardening Shellac and Gum Arabie. lS. Pat. 2.929.732. 
1, Kowarsky. University Citv. Mo. issignor to lL niversal Match Corporation. 
St. Louis. Mo... a corporation of Delaware. Original appl. \pril 10. L950, 
Patent No. 2.722.464. Divided and this application October 31, 1955.—3. The 
method of torming a hardened oun arabic from an aqueous solution of solubil- 
zed gum arabic which comprises forming an aqueous solution containing the 
-olubilized gum arabic. a sulfite. a volatile alkali, and an oxidizing agent 
selected from the class of inorganic salts of chromium wherein the chromium is 
1 the hexavalent state and is capable of being reduced to the trivalent state, 


idjusting the alkalinity of such solution to a pH in excess of 8.5, and evaporat- 
ne the volatile alkali from such solution when it is desired to produce a hard- 
ened gum arabic. Also useful for hardening proteins. 


Impregnating Leather with Polyurethanes. Brit, Pat. 630.841. Farben- 
fabriken Bayer A.G. Appl. Sept. 27. 1957.—-A_ solution in an organic solvent 
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containing both a di-isocyanate-modified polyhydroxy compound having free 
hydroxyl groups, and also a polyisoeyanate. is applied to leather during o1 
after its dyeing or colouring with a soluble or insoluble dye or insoluble pig- 
ment. Leather treated in this way exhibits an improved “handle.” resistance 
to rubbing, and water-repelling properties. and the dyeing is fast to washing 
and dry-cleaning. Preferably the solution also contains an accelerator for the 
reaction between the modified polyhydroxy compound and the polyisocyanate. 
and the dye or other colouring matter may be dissolved or dispersed in this 
solution. Insoluble inorganic or organic pigments. or dyestuffs soluble in the 
solvents used for the solution. as for example cellulose acetate disperse dyes. 01 
chromium-containing metallized dyes, may be used. The di-isocyanate modified 
polyhydroxy compound is prepared by reacting polyhydroxy compounds of 
relatively high molecular weight. e.g. polyesters of dicarboxylic acids and di 
hydrie and polyhydric alcohols. with di-isocyanates. e.g. toluylene-. hexa 
methylene-, p-phenylene, or 4.4-diphenyl-methane-di-isocyanates. The di-iso 
cyanate is used in a proportion such that the di-isocyanate-modified polyhydroxy 
compound obtained still has free hydroxyl groups so that. when applied to the 
leather. it cross-links with the polyisocyanate added to form a product im 
pervious to water and organic solvents used in dry-cleaning. Suitable polyiso 
cyanates include known monomeric polvisocyanates. and reaction products of 
polyhydric alcohols and di-isocyanates which still contain isocyanate groups 
as. e.g. those of | mol. of hexanetriol with 3 mols. of toluylene- or hexa 
methylene-di-isoeyanate. Suitable solvents include ethyl acetate. acetone, the 
methyl ether of glycol acetate. trichlorethylene. methylene chloride, benzene 
and mixtures of these. The solution may be applied by spraying or dipping. and 
drving and cross-linking mav be accelerated by gently heating the leather. 
Accelerators which may be added to the solution include organo-metallic com 
pounds, e.g. of the titanic acid-steary] alcohol ester type. in conjunction with 
reaction products of phenyl isocyanate with tertiary amines. 


Splitting-Machines. Brit. Pat. 830.892. Albeko Schuhmaschinen-G.m.b.H 
(ppl. Oct. 23. 1958. 
—9/7, ,FIG.1 
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In a leather splitting machine comprising rollers 19, 20 for feeding the leather 
to an endless band knife 4 the cutting edge 4' of which is constantly sharpened 
by means of grinding wheels 22. 23. adjusting mechanism for the knife to 
compensate for wear due to abrasion comprises a U-shaped member Il having 
a pair of vertically spaced marks 9, 10 disposed on the limbs thereof, the mem 
ber 11 being adjustable horizontally relative to the vertical plane passing 
through the axes of the feed rollers. and means for horizontally adjusting the 
hand knife so that its cutting edge will touch the vertical plane passing through 
the marks 9, 10. The member 11 is adjustable by means of a screw spindle 13 
which carries a graduated dial 14 co-operable with a fixed pointer 21. Th 
band knife is carried by guides 18 adjustable by means of pivotally-mounted 
hell-crank levers 3 having rack teeth engageable by worms 2 on a motor-driver 
shaft 1. The marks 9. 10 are preferably in the form of slits having associated 
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therewith a light source 16 and a selenium cell 17. the arrangement being such 
that when light passes through both slits and impinges on the selenium cell, 
the shaft 1 is automatically rotated until the cutting edge of the band knife 
touches the vertical plane passing through the slits whereupon rotation of the 
haft 1 is automatically stopped. The grinding wheels are adjustable towards 
and away from each other and may be mounted so as to be adjustable to- 
eether with the band knife guides. 
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Gerbereimasehinen. A. C. Brill. Darmstadt. Eduard Roether Verlag 1960. 
28 pp.: cloth. 24.-DM.—The publication in Germany of a highly practical 
hook on tannery machines should be of interest to anvone connected with 
ather manufacture in the United States. Tannery equipment is offered by 
thout one third of the advertisers in “Das Leder”, the leading scientific journal 
lor leather technology in Continental Europe. By contrast. the same kind of 
surnal in this country and a monthly trade magazine widely read by tannery 

t rs and chemists regularly carry no more than 2 or 3. advertisements 


teri tannery equipment. This difference in emphasis explains the fact 
thal the publ hey ol” Das | der has followed H. Loewe's introductory hook 
nl r chemistry (see JALCOA. 55, 63. [1960] ) with a book of similar scope 


tannery equipment. both hooks addressing themselves primarily to high- 


chool or college eraduates who want to educate themselves in their newly- 
hosen field 
i. ( br | | author ol the new hook. Is known to readers of “Das Leder” 
i pert whe equally well qualified to write about the Russian worm 
ear drum and tl \merican Secotan process. After speculating about these 
tlomopts itutamatio he has now turned to more conventional tannery equip- 


nd thanks to his background as a specialist who has built and installed 
i ery machinery for half a century and as a consulting engineer of renown 
| for this difficult task. 


nd competence. he ~ also fully suites 


In dealing with the subject matter. Brill has divided his book into four 
ection ol unequ il length. He begins with a 10-page discussion of electric 
tors and drives. Next he takes 19 pages to describe the functional elements 
of machines. e.g ears and chains. couplings. brakes. bearings, greasing de- 

ces, machine grease ind finally the various ty pes of knives and grinding 


chine 


Phese two sections prepare the reader well for the next 156 pages devoted 
to tannery machines proper. These are presented on the basis of common 


structural elements rather than in the order a visitor would meet them in a 


tannery followine the making of leather from the beamhouse to the sorting 
root Thus the author reviews first the machines into which hides or skins 
fed on revolving evlinders. Next h discusses machines that provide a 


at surface on which hides are spread in preparation for a particular process. 
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Here we find the splitting machines which deserve special mention since their 
des ription reflects on every page the personal experience of the author. Further 
more the different types of coating machines and drying tunnels are discussed. 
followed by a consideration of presses and measuring machines. An excellent 
chapter on paddle wheels and tanning drums concludes the machine section. 
In the final 10 pages of text the reader is introduced to the author's ideas 
on the construction of a side leather factory including floor plan. production 
schedules, and arrangements for future expansion. Here we become aware of a 
striking difference between the European and American economy. In the U.S. 
the building of a new plant designed for soaking 300 hides per day could 
hardly be called economically sound: however, in many countries this size 


would be adequate to assure profitable operations. 


\ subject index of four pages increases the usefulness of the book. but author 
and patent indices are lacking. although names of machine factories and olf 
inventors are scattered throughout the text. Outstanding contributions on the 
part of the United States to the international advances in the mechanization 
of tannery operations are duly acknowledged. 


The truly outstanding feature of Brills book is) its excellent) ilhustrations 
which are almost equal in number to the pages. At least half of the illustrations 
are fine drawings or sketches that support the explanation of the various 
machines. The photographs are rich in contrast, without any distractive back 
ground, in many instances showing only the working parts in order to facilitate 
comprehension. 


The illustrations in this book are especially important in that they enable 
an engineer with only a general reading knowledge of German to acquire the 
technical vocabulary needed to penetrate into the related text. In this age of 
specialization, it would certainly be a credit to the chemist. who often takes 
some German courses in college. to cooperate with the engineer in this respect 
and in doing so he would surely find his own reward. In other words. a boon 
as original and as instructive as Brill’s should be added to the library of any 
tannery which has means of bridging the language barrier. 


Ludwig Seligsherger 
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because of 
Nopcolene’ Solvent Fatliquors 


Nopcolene solvent fatliquors help produce a leather of the desired 
temper but with a low residual oil content. This is important in 
pearled or regular suedes, leather with exceptionally strong 


finish adhesion, and leather suitable for the vulcanized process. 


Why not let Nopco’s Skilled Hand in Chemistry and your tanner’s 
skill go hand in hand to produce the leathers that “fit like a glove.” 


For further information on the properties and applications of 
Nopco" solvent fatliquors, write for a copy of the Nopcolene fat- 


liquor booklet. a 


) mensee 


NOPCO CHEMICAL COMPANY 
@ 60 Park Place, Newark, N.J. 


Plants: Harrison, N.J. * Richmond, Calif. » Cedartown, Ga. * London, Canada 
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LEATHER FINISHES 
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TANNERS’ SPECIALTIES 


CHEMICAL COATING MATERIALS 
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BELLEVILLE 9 * NEW JERSEY 
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-with one-bath Koreon chrome tan 





Lannom Manufacturing Co., Inc., combines its tanning skill 
with Mu I* Koreon® to produce the Worth ball that's 
knock« covered with easy-to-see, sure-gripping white 

ither 

Like Lanno yuu can make chrome tanning the 

ep in Ir pre vith one-bath Koreon. Just dissolve this 
readily soluble oduct in water, or, add it, as many tanners 
do, direc o the tanning drum 


purity 


basicities 





Koreon 
indc 
M at 


hrome oxide content 


des uniform composition. It offers consistent 
You have 
ind Xa 


choice of three 


t 50-52 If 


33-35%, B at 41-43 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. ¥ 


un 


) 


specia 


ive any questions about application, let Solvay’s leather 


lists help you. Mail the coupon for further facts. 


if you prefer to prepare your own one-bath chrome tan, 


te 


y can provide the technical aid and the principal raw 


ial—Mutual Sodium Bichromate 


onan PRODUCTS FOR TANNERS: 


at mmonium Chloride * So 


lvay Snowflake ® 
hromate and Sodium Chromate 


SOLVAY PROCESS DIVISION 
\llied Chemical Corporation 


38-110 


61 Broadway, New York 6, N. Y 
Please send booklet “KOREON One-Bath Chrome Tan 
f Leather 
P eh representative phone for appointment 
Name 
Po 
Compat 
Addre 


Zone State na 





YOU CAN RELY ON 
BAYOILS 


- SULPHONATED OILS 
- FAT LIQUORS 
- WET and DRY FILLERS 


Bay State Oil Products, Inc. 


2 UNION STREET * PEABODY, MASS. — ®AY STATE BRAND 





© Commonwealth -« 


LABORATORIES, Inc. 


Servin g the Leather Industry since 1911 


| TECHNICAL SERVICE | 


CONSULTATION RESEARCH 
Immediate V 
HEAVY CHEMICALS — EXTRACTS — TANNERS OILS 


DYESTUFFS — LEATHER FINISHES — SPECIALTIES 
ABRASIVES AND COATED PAPERS. 


COMMONWEALTH LABORATORIES, INC. 


Gloversville, New York 





ALS LLL NLT COLE ARE 





AMMONIUM BICARBONATE 


SOLVAY PROCESS DIVISION 


SAMPLE 





llied 


Tuli] 





SOLVAY PROCESS DIVISION 


61 Broudwoy, New York 6, N. Y. 


SOLVAY branch offices and dealers are located in 
major centers from coost to coast. 


LIBERAL 





See if you get 
hetter neutralizing 


Many chrome-tanners get supe- 
rior neutralizing with deep- 
penetrating, low pH Solvay® 
Ammonium Bicarbonate. They 
say it makes dyeing more uni- 
form, improves texture and grain. 


If you get results like these, you'll 
agree that this Solvay product is 
well worth its slight extra cost. 
Find out for yourself. No obliga- 
tion. Mail the coupon! 


eeereeveeeeeveeeeev ee eee eee @ 
38-110 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N. Y. 


] Without obligation, I'd like a liberal 
laboratory sample of Solvay Ammo- 
nium Bicarbonate. 

I'd like to obtain a larger working 
sample and discuss with your repre- 
sentative an actual plant test. 
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EUROPE + ASIA + AFRICA + SOUTH AMERICA + CENTRAL AMERICA 
, Cable address: JABARKEY 


DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS 





44 East 53rd Street, New York 22, New York 
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MANUFACTURERS OF ALL TYPES OF 
FINISHES FOR LEATHER 


e LACQUER FINISHES 


e WATER TYPE FINISHES 
AND DRESSINGS 


¢ WATERPROOF LACQUERS 


APEX CHEMICAL CO., INC. 


Manufacturers of Chemicals since 1900 


200 South First St. Elizabethport 1, N. J. 





THE PERFECT BLEND ‘“‘MIXER" 
FOR HEAVY AND LIGHT VEGETABLE TANNED LEATHER 
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HIGHEST QUALITY ALWAYS 


PRODUCED from Selected Fruit under Manufactured by 
Strict Chemical Control RICHARD HODGSON & SONS, LTD. 
Beverley, Yorks, England 
END USE requirements more accurately One of the world’s largest manufacturers 
assured of Myrabolam Extracts. 
y : The Pioneer of Tanning Extracts in Spray 
ELIMINATES old fashioned leaching — Dried Powder form for a quarter of a 
More Economical century. 


ther high quality “DRITAN” spray-dried powdered tanning extracts 


QUEBRACHO NEOMAC WATTLE BLEACH 
NEOCHEST WATTLE MANGROVE 
AND BLENDS 


Tanimex Corp. 






\ 27 WILLIAM STREET 
new ORK SN Y 





Whttehell } 6300 
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SALEM OIL & GREASE C0. 


Specialists in’ Tannery Oils 


Salem, Massachusetts Mexico DF 
gS. A. Mexico 


THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 

The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 
To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headauarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered 


Address DR. FRED O'FLAHERTY. Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 
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CALGON’ Pre-Tan 


the tanning time saver that produces better leather 


Calgon Pre-Tan cuts tanning time to one 
third or one-fourth the normal time when 
it is used before vegetable tanning. This is 
because Calgon’s quick action speeds up the 
penetration of vegetable liquors, hastening 
the tanning process. 

Besides being a time and money saver, 
Calgon adds to the quality of leather 
Calgon’s dispersive action and ability to 
combine with proteins produce tanned 
leather that’s exceptionally free from stains, 
has a dense grain structure, and a long silky 


fiber that contributes to tensile strength. 

lor high quality leather and faster tan- 
ning, try Calgon Pre-Tan. Write now for 
your free copy of “Calgon Data for the 
Leather Chemist.”’ 


CA LG oO Ni COMPANY 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC 
HAGAN BUILDING, PITTSBURGH 30, PA 


in Canada: Hagan Corporation (Canada) Limited, Toronto 


Raw and Sulphonated 
COD - SPERM - CASTOR 


and NEATSFOOT OIL 
OTTOL OIL CO. 





Goku GS. Coyne 


COYNE ENGINEERING AND 
EQUIPMENT COMPANY 


Sales ~Ngytheettny Seivic 
TANNING MACHINERY 
AUTOMATIC SWOBBING MACHINE 


ALL TYPES LEATHER DRYERS 


119 FOSTER STREET 
PEABODY, MASS. 


455 Cortlandt St. 
Belleville 9, N. J. 


“The Extension of Knowledge is 


by the Investigation of Matter’. 


This space dedicated to 
Tanner's Council Research Laboratory 


by a Friend 
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There’s More—Much More 





SOLID, CRUSHED OR SPRAY- 
DRIED POWDER 


QUEBRACHO 





to choose from... 







Extracts and Raw Tanning Materials from 
















the Most Complete Line of Brands. Ordinary Clarified 
een Granchaco Bestsolubl 
Indio Rex 
Sastre Sol Puma 






CHESTNUT 


SOLID-SPRAY-DRIED 
POWDERED 


WAT TLE SPECIAL SPRAY-DRIED EXTRACTS 
DRITAN ) Wattle © Quebracho © Valonia 


.—s R.W.D. ' Myrabolams @ Mangrove ® Blends 







Lutecia 





H. E. C. Rhino 
uC. S. 


Comec 


Raw Tanning Materials 
Myrabolams, Divi-Divi, Mangrove, Valonia, Sumac and 
Other Vegetable Tanning Materials from All Parts of 
the World. 


TANIMEX CORP.— ELKAN-RIVER PLATE CORP. 


27 William Street, New York 5 N. Y. dealt] mee EL! 
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BONA ALLEN, INC. CHEMICAL Co., 


Plastic & Pigment Finishes 


Buford, Georg q Topcoat, Plating & Glazing Lacquers 
Vinyl Finishes for all types of Leather 
TANNERS SINCE 1873 Aniline Lacquers & Thinners 
* Lacguer Emulsions 
Stable “Jrouble-free Water-tight 
Finest English Rein Clear, Black and White 


and Strap Leather 
Bigelow 3-1433-4 


Manufacturers of genuine English 410 ADAMS ST., NEWARK, N. J. 


type and full rigged hand tooled seaece 


raping eeedter. COMET CHEMICAL COMPANY OF CANADA 
56 MILL STREET - ACTON, ONTARIO, CANADA 


Latigotan Harness Leather 
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F BELL-MINE LIME 


You can depend on Warner Bell-Mine Lime 

for uniform purity, analysis and physical properties. 
Accurate laboratory control assures you 

of consistently better milk of lime, 





WARNER COMPANY 





BELLEFONTE DIVISION, Bellefonte, Pa. « Philadelphia « Pittsburgh 







TECHNICAL SUPERIORITY 





Armour sole and upper leathers for men's and 
women's wear are scientifically tanned to the 
highest quality standards. By any test, Armour 
laboratory quality-controlled leathers are superior! 


W ARMOUR LEATHER COMPANY 


Be Tomorrow's Tomnager-Today 


“ WEW YORK © BOSTON © WILLIAMSPORT PA © ST LOUIS © CHICAGO © SHEBOYGAN WISC. 
THE TANNERS’ COUNCIL RESEARCH 
RESEARCH LABORATORY PAYS DIVIDENDS 


University of Cincinnati 


when Properly Applied. 





5G 
THE TANNER’S COUNCIL 
We serve the Tanning and Leather Industry RESEARCH LABORATORY 
through a broad program of Research. Cniveratty of Cinetenett 






( MANUFACTURERS 

F OF 
TANNERS’ 
| FINISHES 


WEBER and SMITH, INC. 


15) PIERCE STREET 
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THE STAMP OF DEPENDABILITY 
eR EXDE> 
SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 


CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS, MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 


EXPORT AGENT: WOLFF—INTERNATIONAL, Milwaukee, Wisconsin 


HOUES LEATHER CO. ING. L.H. HAMEL LEATHER CO. 


Tunners of 


SOLE LEATHER Kid, Sheep and 


e Lambskin Linings 
SIDE LEATHER 


Tanners Cut Sole Division 


. Prime Leather finishes Co. 
CUT SOLES 


HAVERHILL, MASSACHUSETTS 


188-194 $. 2nd St R. S/ Grove St 
MILWAUKEE 4, WIS SALEM, MASS 
BOSTON, MASS. 
ST. LOUIS, MO. CHICAGO, ILL. 





a“ | (Proctor EQUIPMENT .«.. 1. 
TANNING INDUSTRY 


@ ROTO-SPRAY (4 or & Gun) 

e PASTED LEATHER DRYERS 

e TOGGLE DRYERS 

e POLE AND HOOK TYPE CONVEYOR DRYERS 

e SEASONED SKIN AND SPRAYED FINISH DRYERS 
e WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, INC. Philadelphia 20, Pa. 





REILLY- 
WHITEMAN- 
WALTON CO. 


[CHARACTER 


CONSHOHOCKEN, PA. 
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NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone HUmboldt 2-5072 
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NEW CHROMIUM COMPOUNDS 
for the Progressive 


TANNING CHEMIST 


NUCHROME 


Pure Basic Chromic Sulfate. No impurities, 
no sodium, aluminum or other salts. 


DRY (35% Cr,O,) 
LIQUID (25% Cr,O,) 


CHROMIC CHLORIDE 
CHROMIC ACETATE 
CHROMIC FORMATE 
CHROME ALUM AND OTHERS 


FIBER CHEMICAL CORPORATION 


P. 0. BOX 218 MATAWAN, N. J. 








ESTABLISHED 1883 










kxclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Altords complete tannery coverage. concentrated among 
tanners, chemists and buvers of materials, raw stock and 
equipment 


Technical articles and newsworthv 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFIC} BOSTON OFFICE 
154 Nassau St 683 Atlantic Ave. 


JOHNSON AND CARLSON 


We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets, Motors, Chain and Other Tannery Equipment 


848 EASTMAN ST., CHICAGO 22, ILL. 






LEN 
CHEMICAL CORPORATION 
VITO. 1 44 eto 


KEPECO e- FINNALINE «© KEPOLAC e¢ EMULLO 
KEEPASHINE © FONDO e- UNI-LAK 
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CONSULTING SERVICE 


Technical consultation is available for improving your leather 
reducing your costs and developing new leathers and finishes 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL 








~ BORNEO CUTCH extract 


(MANGROVE BARK EXTRACT) 


—SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 










The Original Dry Color 
for Splits and Suedes 


(also in paste form) 


ESTO conor company 
Me WEST ALLIS 14, WISCONSIN 
DRY COLORS e FINISHES 





“ADE Il TAN” QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 


2136 DOMINICK ST., CHICAGO, ILLINOIS 
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EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


on Ave., New York City, Eugene Williems 
id V. Whiting Co 









Miemaihen and ana 


OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 





EsT. 1908 





THE MARSHALL LABORATORY 
Mfg. American Standard Hide Powder 


CONSULTATION LABORATORY SERVICES 


P.O. Drawer 239 RIDGWAY, PA. 





THE OHIO LEATHER CO. | Garden State Tanning Inc. 


Quality Calf Leather 
LUXOR - BLACK JETTA Fleetwood, Pa. 


KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


Vanufacturers of 


Upholstery Leather 
TANNERY AND GENERAL OFFICES 
GIRARD, OHIO New York Office 


BOSTON - NEW YORK - ST. LOUIS - CHICAGC 12 EAST 33 STREET. NEW YORK 16, N. Y. 
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OKLAHOMA! 


We don't have any customers in Oklahoma who tan leather. If we 


did, we feel sure we'd be shipping them Mellosol! 


it's Concentrated 


Mellosol, a concentrated soap fat-liquor, is a natural for tanners with 
a materials freight haul. The first successful 75% mayonnaise oil to be 
marketed, Mellosol eliminates profit-killing freight bills incurred when 
alkaline oils carrying 50-70% moisture are shipped to the tanner. Saves 


on handling and storage too. 


It's Good for Leather 


Smart side leather tanners are switching to Mellosol for the fat- 
liquoring of their rugged elk, combo and gunmetal sides. Grain leather 
tanners of all types depend on Mellosol in the production of leather 
that is round and tight — yet mellow and resilient. Mellosol contains a 
built-in grain lubricator which permanently lubricates the grain area of 
the hide — without the greasy build-up and the oil spotting usually 


encountered when cationic or multiple charged oils are used. 


it Makes Sense 


If your freight bills are draining profits; if your sides and grains 
need rounding up — tightening up —let Mellosol work for you both 
ways. Write or call for samples, describing the type of leather you want 


to fatliquor. Your request will receive prompt and individual attention. 


SEABOARD CHEMICALS, INC. 
Dept. I! 1J, 30 Foster St. 


Salem, Massachusetts, U.S.A. 


In Canada: Tennant & Michaud, Ltd., Toronto and Montreal 





; 
All our facilities are devoted exclusively to the tanning industry 


| 











